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Where There is Horsepower... 





THERE IS WIRE 


Coal... Water ...Oil... these are our sources of power. 
Our early use of each of them was crude and localized 


and wasteful— before the time of electrical wire. 


Now, wire harnesses horsepower. Wire traps it at 
its birth—even bringing about its generation. Wire 
packages power and brings it into our homes. Wire 
transforms power into a thousand different charac- 
ters. Wire focuses —diffuses—interrupts— intensifies — 
splits— graduates power; transmuting 
one energy to many other forms: to 
heat—to light—to sound—or back 


again to whirling motion. Wire guides 


Belden 


and controls power and makes it universally useful. 

The use of horsepower is a many-sided science, now 
that wire is here. Each specialized application has its 
specialized wire counterpart. The development of 
these wires is in itself a scientific undertaking ...a 
challenge ...an achievement... a source of pride for 
the wiremakers among whom a pioneering leader is 


Belden Manufacturing Company. 





WIREMAKER 


FOR INDUSTRY 


...and the paddle-athletes above are con- 
vinced that ‘‘a ball rolls freely in any di- 
rection!” 


This fundamental — plus the fact that a 
ball is also Nature’s favorite, strongest 
form—makes the ball bearing a ‘‘natural”’ 
for modern industry and its products. 


Rugged New Departure Ball Bearings 


« 


EVER WONDER ABOUT NAMES? 


The name “New Departure” aptly describes 
that organization's brand of thinking. The many 
new departures by New Departure are stepping 
stones of engineering progress. 
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carry heavier loads on tough steel balls. 
They lick friction and excel for higher 
speeds and precise positioning. They are 
produced by the world’s greatest ball bear- 
ing maker. 


New Departure has a vast fund of prac- 
tical experience to offer you. More than 
that, it offers original thinking in solving 
your bearing problems. 
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But Not on Your Payroll 
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ASK HIM TO... 


1. Assist you in the selection of the 
2. Familiarize you with their proper 
‘3. Suggest ways to eliminate waste. 
a Increase your production. 
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The IMC engineer makes his recommendations on the basis 
of his knowledge and experience—not of one or a few electrical insulating 
materials but of many, each made by a leader in his particular product field. He is a 
specialist in electrical insulation. He knows which 
product is best suited for each application. He and the 
IMC organization are at your service to give technical assistance 
as well as to see you get what you need when you need it. 


IMC PRODUCTS 


Macallen Mica Products—Vartex Varnished Cloths and Tapes— 

Varslot Combination Slot Insulation—Fiberglas Electrical 

Insulation—Manning Insulating Papers and Pressboards—Dow Corning 
Silicones—Diefiex Varnished Tubings and Saturated Sleevings—National Hard 
Fibre and Fishpaper—Phenolite Bakelite—Permacel Adhesive 
Tapes—Asbestos Woven Tapes and Sleevings— 

Inmanco Cotton Tapes, Webbings, and Sleevings—Pedigree 

Insulating Varnishes—Wedgie Brand Woad Wedges. 
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ON THE COVER: The high-speed motion picture camera, Type Ill, designed by 


engineers of the Eastman Kodak Company. Film moves continuously and image 
movement is synchronized optically. One-fifth hp, 32-volt motor drives at a speed 


for taking about 500 frames/sec but temporary application of voltages up to 
permit picture-taking rates up to 3000/sec. 
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STEEL OF QUALITY 


rom TOLEDO 


In 1539, a small band of Spanish ex- 
plorers beat their way westward 
through an unexplored wilderness. 
Their progress and their very lives de- 
pended upon the quality steel of their 
weapons ... steel from the forges of 
Toledo, known for centuries as the 
finest. Two years later, in 1541, their 
leader, Fernando De Soto, became the 
first white man to look upon the 
waters of the Mississippi. Quality steel 
had carried them to the center of a 
great new world. 


TODAY AMERICA OBTAINS 
QUALITY STEEL FROM 


GRANITE CITY 


Since 1878, on the banks of this same Mississippi, | the use of the most modern methods and equip- 
Granite City Steel Company has made no com- ment... yet small enough to permit the most 
promise with quality in the production of steel scrupulous attention to the details of manufac- 
tailor-made to meet American industry’s require- ture that mean quality steel. For steel of quality, 
ments. Its facilities are large enough to permit specify Granite City. 


Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland « Houston Milwaukee « Memphis « Minn- 
Indianapolis + Kansas City GRANITE CITY STEEL eapolis « Moline « New York 
Los Angeles - St. Louis 


WOT ROLLED SHEETS - COLD ROLLED SHEETS - STRIPLATES - STAINLESS-CLAD « TIN PLATE - TERNE PLATE - ELECTRICAL SHEETS - TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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| Filterettes have, for more than twenty 
years, provided the criterion for judging radio 
noise suppression devices. In fact, specifications 
for radio interference eliminating systems were 
customarily written “shall consist of Tobe Filterette 
131, or equivalent.” This was common practise until 
military requirements revealed an imperative need 


O77 for radio noise suppression systems of greater ef- 
ficiency, broader frequency coverage, and lower 
cost than had heretofore been available. Tobe 

Filterette 1107 was the answer to this demand. 


This “mysterious black box’ — demonstrated to 
Signal Corps engineers in early 1940 — set a new 
standard for efficiency and provided the founda- 
tion for the entire vehicular noise suppression pro- 


gram of the United States Army. In a single step, 
e a it made obsolete the bulky, costly, and relatively 
WHEE inefficient methods then in use and made practic- 


able the elimination of radio interference in all 
military vehicles. 


Judged by former standards, the performance of 
Filterette 1107 was impossible. Its voltage drop 
was so slight as to be negligible; it carried sus- 
tained overloads without excessive heating; it suc- 
cessfully withstood direct short-circuiting across a 
heavy-duty storage battery: and it provided 
broadband attenuation beyond the ability of exist- 
ing instruments to determine the amount of inter- 
ference remaining after the Filterette was installed. 
The consensus was, “There must be a trick to it.” 
FILTERETTES | : : 
There was, indeed, a trick — the trick of fully 
utilizing all properties of every component so that 
utmost efficiency might be obtained — and the 
trick of insisting that the Filterette be correctly in- 
stalled so that its inherent high efficiency might 
be realized. When. the “trick” was revealed as 
merely good engineering carried to logical ex- 
tremes, the performance characteristics of Filter- 
ette 1107 became the basis of the Signal Corps 
specifications governing vehicular noise suppres- 
sion. 


The principles first demonstrated in Tobe Filterette 
1107 are now embodied in commercial and ma- 
rine type Filterettes for every requirement. These 
units make available, at low cost, the efficiency, 
convenience, and dependability proved under 
stress of war and guaranteed in time of peace. 
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You Can Rely on 


KLIXON PROTECTORS 


Looking for a way to stop costly burnouts? 
It will pay you to look into Klixon Pro- 
tectors for transformers, motors, solenoids, 
adjustable transformers and other similar 
equipment. 

These compact protectors prevent equip- 
ment from overheating and burning out. 
Extremely foolproof, Klixon takes into ac- 
count all the variables that may cause over- 
heating and automatically open the circuit 


to stop Burnouts in Transformers, Motors, Solenoids 


should an overload or short cause the temper- 
ature to reach the danger point. Yet Klixon 
Protectors permit the apparatus to operate at 
maximum Capacity without causing nuisance 
tripouts. 

afeguard your equipment with Klixon 
Protectors. They will eliminate burnouts, 
reduce repairs and replacements. Available in 
many sizes and ratings... manual reset or 
automatic types. Write for information. 


HERE’S HOW IT WORKS 
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When the temperature of the apparatus 
reaches the danger point Klixon Pro- 
tectors snap the power “off” automati- 
cally preventing the equipment from 
burning out. 


gence mame 046 


CLICK! IT’S ON! 


As soon as the apparatus cools to safe 
Operating temperature, Klixon snaps the 
power “on” either automatically. ..or 
when the reset button is pushed on the 
manual reset type. 
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Spencer Thermostat Company, 106 Forest Street, Attleboro, Mass. 
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+ millions of motors that drive the wheels of industry must 
operate more efficiently, more economically—continuously 
—to keep abreast of keen competition in today’s open markets. 
So it will pay you to know how to make full use of all the ad- 
vantages you get with U-S-S Electrical Steel Sheets. 

There are two main reasons for the inherent high quality and 
performance records of U-S-S Electrical Steel Sheets. First, con- 
tinuous, rigid control of every phase of their production and 
composition. Special processing and advanced manufacturing 
equipment are entrusted only to expert and experienced workers. 
They produce sheets of uniformly high permeability and low core 
losses, with good ductility, uniform thickness, punching and 
shearing qualities that assure long die life. 

Second, the knowledge gained by our technical specialists in 
40 years of research and experiment. They have improved the 
physical and magnetic properties of U-S-S Electrical Steel 
Sheets, have determined the proper grade of steel for each use in 
equipment that produces, transmits and utilizes electric current. 

We shall be glad to send you, free of charge, complete inform- 
ation on U-S-S Electrical Steel Sheets. Just mail the convenient 
coupon and Technical Bulletin No. 2 will be sent to you promptly. 

































CARNEGIE-ILLINOIS STEEL CORPORATION | 
Pittsburgh and Chicago - 


Columbia Steel Company, San Francisco, Pacific Coast Distributors | 

Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors : 

United States Steel Supply Company, Chicago, Warehouse Distributors | 
United States Steel Export Company, New York 









SEND THE COUPON... TODAY—for our LISTEN to the United States 

NATL Technical Bulletin No. 2. This illustrated, Steel radio show every Sun- 

TTA ATE LULL ! ‘ authoritative book of 151 pages contains day evening. | 

Tali Genera iT : 1 : data accumulated by our complete testing Consult your local news- 
fale a) : laboratory for determining the operating paper for time and station. 





characteristics of electrical steel sheets. It 
is packed with valuable information. We 
shall be glad to send you a free copy. 
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Carnegie-Illinois Steel Corporation i 

619 Carnegie Building 

Pittsburgh 30, Pa. ; 
| 
| 
| 







Gentlemen: 
Please forward my free copy of ““U-S-S Electrical Steel Sheets, Technical Bulletin 
No. 2.” It is understood that I incur no obligation. : 
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(Above) An 18,000 hp variable speed coupling (Below) Mill motor 
made by Dynamatic Corporation that uses 15 manufacturedby 
miles of glass tape, and mica tape or sheets at Harnischfeger Cor- 
all terminal connections. poration uses Empire 

bias-cut tape for coil 

insulation, Micanite 

commutator segments, 
(Below) Micanite insulation is used in many parts and Lamicoid for 
of this Ajax-Tama-Wyatt electric melting fur- brush insulation and 
nace where high temperatures are encountered. slot sticks in armature. 


(Above) Power house indicator (Right) Designed for 
made by Henschel Corporation util- a wind tunnel speed 
izes dimensional stability of Lami- control drive, this 
coid engraving stock to insure dial Dynamatic Cor- 
accuracy. poration unit em- 


ploys mica tape for 
coil insulation. 
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This 18,000 hp Dynamatic variable speed coupling — part 
of an installation designed to create a hurricane in a wind 
tunnel—helps test aircraft models at supersonic speeds. 
Insulation capable of withstanding both high temperatures 


and centrifugal forces is an integral part of the engineering 
development. 


To meet the exacting requirements and severe opera- 
tional conditions encountered, Dynamatic Corporation 


used 15 miles of glass tape, and mica tape or sheets at all 
terminal connections. The outstanding properties of these 
materials ...their high dielectric strength, resistance to 


elevated temperatures, and high mechanical strength and 
flexibility ...make them the ideal insulating material, es- 
pecially for applications where only limited space is avail- 
able, and ease of handling is essential. 

Mica tape and glass tape are available in a wide variety 
of widths, thicknesses and styles for practically every 
electrical requirement—from small relay coils to huge 
turbo-generator conductors and slots. The extreme care 


taken in the selection of the raw materials and the fabri- 
cation of the finished product assures uniform insulation 


of high quality. 
The proper selection and application of insulating ma- 


terials is easy for any equipment manufacturer when the 
problem is brought to Mica Insulator Company. A complete 
line of every type of insulation material—plus more than 50 
years experience is behind our unbiased recommendations, 
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NOW AVAILABLE 


A new bulletin on Empire varnished fabrics and papers for insulation. Con- 
tains complete information on various grades, sizes and applications. Fill in 
and send coupon for free copy. 


Mica Insulator Company 
797 Broadway, Dept. 30, Schenectady 1, New York 
Gentlemen: 


Please rush my copy of your new bulletin on 
Empire insulation. 
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Bad-tasting coffee? Not when the 
inner metal parts of coffee makers are 
made of Monel or Nickel. For these 
are “safe” metals. They'll never con- 
taminate or discolor the brew. .- 


inconel sheathing is “standard” for the 
heating elements on leading electric 
ranges. And, why not? With heat- 
resisting Inconel there’s no warping, 
cracking or scaling. Nor will spilled 
foods cause any corrosion. 


fastenings! Another sure way to build- 
in extra performance is through use of 
Monel fastenings. They're strong, 
tough and resistant to corrosion, 
rust and heat. They come as screws, 
nuts, bolts, rivets, cotter pins and 
other standard forms. Special types 
can be made to order. Good fastenings 
— Monel fastenings—pay off. 


Here's a tip for toaster manufacturers! 
Guide wires need not become rusty 
and unsightly with use. All you have 
to do is switch to Monel. Your prod- 
uct will stay better looking longer. 


overshoot? Then you need thermo- 
stats with Inconel contact springs. 
Inconel contact springs ensure hair- 
trigger reeponse . . . keep tempera- 
tures right. Inconel retains its spring 
properties at elevated temperatures 
. .. doesn’t rust . . . resists corrosion 
... withstands fatigue. Shown is the 
**Posi-Trol”—a small (3” x 1” x 54”) 


Broken lead-in wires used to be a 
trouble-spot on irons, toasters, waffle 
irons, etc. But no more! Manufacturers 
have found that Monel, Nickel or 
“D” Nickel supply all the heat-, cor- 
rosion- and fatigue-resistance needed 
for long life. 


When strainers fail, oil burners become 
fouled. Most manufacturers prevent 
this by using Monel mesh for fuel oil 
and nozzle strainers. Corrosion-re- 
sisting Monel stands guard year after 
year, preventing impurities from 
clogging lines and orifices. 


conduction-type thermostat made by 
General Thermostat Corp., N.Y.C. 
It’s for appliances needing sharp. 


clean circuit “make” or “break.” 


ASK YOURSELF THESE QUESTIONS 


Do | need a metal that is resistant to heat, corrosion, rust? Do | 
need a metal that possesses special electrical properties? Do | 
need a metal that supplies special mechanical properties . . . for 
example, good spring characteristics? 


If you can say “Yes!” just once, let’s hear from you. We'll 
show you why the Inco Nickel Alloys have so requent! 
been called a “problem-solving group of metals.” We’ 
show you, too, that for many uses there’s no added cost 
when you switch to these high- Nickel alloys. That’s because 
most applications can be easily fabricated out of economical 
strip or wire stock. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 


INGO NICKEL ALLOYS — 


fight Heat - Stress - CORROSION + FATIGUE » WEAR 


These are the Inco Nickel Alloys ... WOWEL* © “K” MONEL* + “KR” MONEL* + “R” MONEL* © “S” MONEL* © INCONEL® © WICKEL + “‘L’ WICKEL™ © “7” WNICKEL* 
© Reg. U. 8. Pat. Off. 
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means combinations of colors, too! 


Wrinkle coatings are available in any colors 
you want—in primary colors, tints, pastels and 
combination effects for unusual eye appeal. 
Wrinkle versatility doesn't stop there. Users 
find, for example, that Wrinkle is used on 
flexible materials with the same success as 
on metal or similar surfaces. 

Wrinkle is economical to use, requiring only 
one top coat. It covers imperfections in castings 
and weldments without extensive clean-up 
necessary with smooth finishes. Wrinkle pro- 


tects while it enhances the beauty of coated 
surfaces. It doesn’t chip or peel and is ex- 
tremely durable even under adverse conditions. 

Approximately 200 leading paint and var- 
nish plants which manufacture Wrinkle under 
our license can supply you with Wrinkle coat- 
ings in a variety of textures, patterns, and 
colors to suit your needs. 

Write for ‘“‘New Wrinkles in Finishing,” oa 
bi-monthly report on developments in the 
Wrinkle field. 


Offices and Research Laboratories 


1769 Springfield St., Dayton 3, Ohio 
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REVERE OFFERS YOU 


COMMUTATOR COPPER 


IN LENGTHS 
OR 
SEGMENTS 


EVERE does not make commutators, 
but furnishes commutator copper in 
the form you require it—in lengths of 
the proper cross section, ready for you 
to cut, or in segments which can be 
assembled with a minimum of finishing 
in your plant. The illustration shows 
some of the sizes, large and small, for 
use in large generators, or in fractional 
horsepower motors. 

Revere Commutator Copper is avail- 
able in Electrolytic, OHFC (Oxygen-Free 
High Conductivity), or Silver-Bearing 
Copper, depending upon conditions of 
service. Selection of the proper metal or 
alloy naturally depends upon conditions 
of use. Careful choice is particularly 
important in modern motors of small 
size and light weight, turning over at 
high speeds. 

Revere’s long manufacturing expe- 
rience, and detailed understanding of the 
problems involved have been turned to 
excellent account by many manufac- 
turers. We will gladly work with you in 
selecting the proper material for your 
commutators. Write Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, U1; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, Distributor : Everywhere. 
. . « 


Listen to Exploring the Unknown on the Mutual Network 
every Sunday evening, 9 to 9:30 p. m., EDST. 
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Nationwide Service, 
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_ [ELECTRIC MOTOR | 


THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 
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DAYTON 1, OHIO 


PLANTS Al SGAYTON, WILMINGTON AND XENIA, OFITO—OFFICES IN PRINCIPAL 
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What's all this about 
SUPERFIN' SH” 


e If you've thought of Superfinish as a lavishment, then 
perhaps it’s time to look into it a little further. You'll find 
enough evidence to change your notions—and perhaps 
give you a new competitive advantage in the form of 


lower costs. 


No matter how fine a ground surface may appear to 
the eye, it has defects . . . scratches and ridges produced 
by the point of the turning tool . . . larger defects such as 
grinder feed spirals and chatter marks . . . partially 
loosened splinters of metal ready to come off on contact 
with another surface .. . soft surface metal, annealed by 
the heat of the grinding wheel. In practically every case, 
fragmented metal will be torn from the mating surfaces 
to mix with lubricants, causing abrasive wear and creat- 


ing a larger amount of clearance. 
ss : . J : This photomicrograph (25 x magnification) shows a ground 
Superfinishing prevents this by removing both grit surface with the familiar scratchés and ridges caused by single 
; L . direction stock removal. Surface roughness is 35 micro-inches 
scratches and longer pitch defects due to minute machine (Profilometer reading). 
tool inaccuracies. It provides the surface smoothness to 
maintain a uniform oil film—to reduce wear—to elimi- 


nate bearing trouble and lengthen bearing life.. 


Superfinishing is a quick and inexpensive process. And 
in many cases it can reduce present manufacturing costs 
by eliminating other more costly processes. This is a 
good time to get complete information about Sxperfinish- 





ing. Write us. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue ° Madison 3, Wisconsin 


Look ahead 


keep ahead 


. . } The same piece, 30% Superfinished to 15 micro-inches. Note 
with Gisholt bow ridges have been reduced. A completely Superfinished 
surface of 2 to 3 micro-inches will leave no defects to penetrate 

abe oil film or abrade the mating surfaces. 


TURRET LATHES + AUTOMATIC LATHES e SUPERFINISHERS ¢ BALANCERS + SPECIAL MACHINES 





otfer limitless 


possibilities! 
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CHROMALOX 


ELECTRIC HEAT FOR MODERN INDUSTRY 
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No electrical equipment can be any better than its insulation 


This insulating varnish 
helped shipyard elec- 
trical equipment operate 
ee | er under wartime overload. 
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...and the same varnish 
can help to keep peace- 
time industry's electrical 
equipment on the job. 


In the field of insulating varnishes the General Electric 
label stands for 45 years of experience in research and 
manufacture ... large productive capacity ...expert tech- 
nical service. G-E Insulating Varnishes, which were sup- 
plied in millions of gallons for the toughest war uses, now 
are available to all industry. You can count on uniformity 
of product in every shipment because of strict G-E Quality 
Control in every manufacturing operation. For full details 
consult your local General Electric Merchandise Distribu- 
tor. Or write direct to Section RIMA-668, Resins and 
Insulation Materials Division, Chemical Department, 
General Electric Company, Schenectady 5, New York. 


GENERAL & ELECTRIC 


CD46-14 





G.E. OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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GENERATORS 
If unit power generation is your problem, 
it will pay you to check our large lists of 
this type of equipment. We have gasoline, 
steam, Diesel and electric driven genera- 
tors—(and generators without prime 
movers) in a wide range of load and volt- 
age characteristics, in both a-c and d-c. 





MOTORS 
We have a large supply of electric motors, 
both a-c and d-c, in unusual speeds, volt- 
ages and loads. If you have applications in 
which these motors can be adapted, in- 
quire at your nearest Regional Office for 
full particulars and prices. 





SWITCH GEAR 

Special items in this category are now avail- 
able if you can use them. Check your 
requirements and avail yourself of this 
opportunity to purchase switch gear at 
considerable savings. Consult your nearest 
W. A. A. office for description, location 
and prices. 


WIRE & CABLE 


Our inventory includes an innumerable variety of 
wire and cable in sizes and insulations usable in 
industry. Many types conform to underwriters’ 
specifications—others were made for ‘special pur- 
poses but are adaptable to industrial and com- 
mercial applications. 


STANDARD AND SPECIAL 


ELECTRICAL EQUIPMENT 


FOR SALE 


priced for immediate disposal 


The War Assets Administration offers you government- 
owned surplus electrical machinery and equipment for 
your reconversion program at substantially reduced prices. 


The offer includes wire and cable, generator sets, 


transformers, switch gear, wiring devices, sub-station 
power conversion and protective equipment. Much of it 
is special but adaptable to a large variety of uses. 


It has been priced to sell and represents attractive 


bargains to the alert and resourceful industrialist en- 
gaging in speedy reconversion. 


ec Si cell “dies: st cian Sinan “Gea ilalp: seh een email Sg a ae en emilee egg: emmn en) eapiee dnt. eam — 
(Cut out and send to the nearest WAA office listed below) 
War Assets Administration: | am interested in the following checked items: 
= WIRE & CABLE Ss WIRING DEVICES 
C] GENERATORS CO POWER CONVERSION EQUIPMENT 
[-] SWITCH GEAR [-] suB-STATION EQUIPMENT 
() SPECIAL ELECTRIC MOTORS ‘_] PROTECTIVE EQUIPMENT 
MS Gp italia s45 0a 6 Se seus Cs dwaldedesdmeae cake wae Ns 6 ke he ds eakeWene 
ie reais s < Caclek but acide <teks naa badd RS 0d ok Cee eee Ree eerie dete 
eset obo 08 Hb CE RES TERE CECER TET COREE ES 68RD ER ee 
City COOCHOOARS CESK HHH SESH SES REOE OHH EEO EEO ESC ES State On eeeeedoe ée 0 b60% 0% 64.6 319-1 


























WAR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham + Boston - Charlotte + Chicago - Cleveland - Dallas + Denver 

Detroit - Helena - Houston - Jacksonville - Kansas City, Mo. + Little Rock + Los Angeles - Louisville 

Minneapolis - Nashville - New Orleans - New York + Oklahoma City + Omaha - Philadelphia 

Portland, Ore. - Richmond - St. Lovis - Salt Lake City - San Antonio - San Francisco - Seattle - Spokane 
Cincinnati - Fort Worth (Telephone 3-5381) 


VETERANS OF WORLD WAR I1: To help you purchase surplus property, a veterans’ unit has been established in each WAA office. 
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@ Every gage or measuring device known to the science 
of small gear production is.employed in the manufacture 
and inspection of G.S. small gears. In fact, so precise 
are the manufacturing standards established in our plant, 
that rejections have been reduced to the vanishing point. 
Devices and equipment in which G.S. Fractional Horse- 
power Gears are used function more smoothly, quietly 
and dependably. If the quantity production of better, more 
uniform custom-made small gears is a matter of interest 
to you, won’t you share your problems with a highly 
trained specialist in this field .. a G.S. engineer? 





Re Specialties 


EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS +} 


ELECTRICAL MANUFACTURING 
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PROWLING IN THE DARK — the fuss and bother of 
blown fuses belongs to horse and buggy days! The 
“NofuZ” circuit breaker (household type) presents 
new safety and convenience to the emergency han- 
dling of short circuits. The “NofuZ” is molded from 
BAKELITE phenolic plastics that combine excellent 
electrical resistivity with high 
mechanical strength permitting a 
far more compact design than 
would be possible with other insu- 
lating materials. 

In the BAKELITE line there are 
plastics to meet the extraordinary 
range of electrical requirements. 
These include materials for use 
with today’s high voltages and 


BAKELITES 


E-MARK 


Abather shott!_ and. a quicker soliton! 








high frequencies ; and that measure up to the most 
exacting demands regarding chemical, thermal, 
mechanical, and dimensional stability through 
wide variations of temperature and humidity, and 
under exposure to oils and chemicals. Often, too, 
BAKELITE plastics bring worthwhile production 
economies as a result of both their 
initial low cost and their ease of 
fabrication. 

Write Department 51 for book- 
let G-5, “Electrical Properties of 
BAKELITE Plastics.” It gives up- 
to-the-minute information on the 
choice and use, by the electrical 
industry, of plastics in their many 
types and forms. 


PLASTICS 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q@ 30 EAST 42ND STREET, NEW YORK 17, N.Y. 
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How to tell 
QUALITY 


in Sleeve Type Bearings 


The final proof of QUALITY in Sleeve Bearings is the 
performance delivered. Performance, however, de- 
pends to a very great extent on how the bearings are 
made. These textile mill bearings are a good example. 
The first consideration... 1... is the alloy. It must 
contain all the necessary ingredients . in their 
correct proportion . . . to provide the required bearing 
characteristics. Next, the machining of the outside . 
2...andinside...3. . diameters must be smooth, 
and to precise measurements. Lugs, recesses and slots 
... 45-6 . . . must be correctly placed, accurately 
- machined to the proper height or depth and free from 
burrs. Oil grooving... 7... must be the proper style, 
the correct width and depth to guarantee proper distri- 
bution of the lubrication. The chamfer . 8... must 
be at the proper angle, as should the self-aligning 
feature. ..9... and the flat...10... These are 
but a few of the many factors that enter into the produc- 


tion of top quality bearings. The easiest way to be sure 
Wh ere to g et of getting the finest quality available is to place your 


0 u A L I T Y bearing requirements with Johnson Bronze. We have 
the skilled help . . . the complete facilities . . . and 
more then forty years of bearing experience. Why not 

consult with us now? 


JOHNSON BRONZE COMPANY 
570 South Mill Street New Castle, Pa. 
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SMALLEST SIZES CONSISTENT 
WITH DEPENDABLE OPERATION 


@ Designed for long, trouble-free performance wherever space, 
weight or moderate cost are important considerations. Available 
for a.c. or d.c. use as specified. Exceptionally quiet on a.c. applica- 
tions. Conservative contact ratings (based on heater load values) 


Glass enclosed type for oes 6 amps. at 115 volts a.c. 


switchboard mounting 3 amps. at 230 volts a.c. 


0.5 amp. at 115 volts d.c. 


@ Underwriters’ approved. Individually tested. Ideally suited for 
built-in applications, control of small motors, heaters, audible 
and visual signals, lamp control and various other uses. Special 
- adaptations available for radio-frequency, low-voltage loads, 
Sp audio-frequency loads and other exacting uses. 
, Write for Struthers-Dunn Midget Relay Bulletin 


5,327 RELAY TYPES STRUTHERS-DUNN, Ine., L321 Arch St., Phila. 7, Pa. 


ATLANTA*BALTIMORE*BOSTON*+ BUFFALO*CHICAGO®*+ CINCINNATI +e CLEVELAND *+DALLAS 
DENVER*+ DETROIT* HARTFORD*INDIANAPOLIS* LOS ANGELES* MINNEAPOLIS * MONTREAL 
NEW YORKe+ PITTSBURGH + ST. LOUIS * SAN FRANCISCO SEATTLE « SYRACUSE * TORONTO 
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INDUSTRIAL FASTENERS 


SHUTS, WUTS, SCREWS, RIVETS 


There is a mass of research and test data 
on bolted and riveted joints available to 
engineering designers that provides in- 
formation you need for designing the 
joints and connections of any appliance or 
structure—from a toaster to a skyscraper. 
When you use Industrial Fasteners, you 
know that you can depend absolutely upon 
their time-tested properties. 

Likewise, experience has shown that 
you can count upon the uniformity and 


reliability of the products made by th 
fasteners industry under today’s precisioy 
manufacturing methods. And in addition | 
the wide variety of standard and specially, | 
shaped items assures exact conformity t | 
your needs. Interchangeability of partssim | 
plifies assembly and servicing problem | 

Use the known properties and d 
pendable security of Industrial Fastener) 
to make your products or structures strondg 
and reliable. Ask your supplier. 


AMERICAN INSTITUTE OF BOLT, NUT AND RIVET 
MANUFACTURERS 


1550 HANNA BUILDING + CLEVELAND 15, OHIO 





























DO THEY... 


Carry it 7 


Sit in it ? 


Listen to it ? 






Ask Acme engineers about 


the RIGHT ALLOY for aluminum castings 


Whatever your product parts require- 
ments in corrosion resistance, in elastic- 
ity, in tensile strength, there well may be 
an Acme Aluminum Alloy exactly suited 
to your aluminum castings needs. 

Let Acme know the strains and stresses 
your product or product part has to meet. 
Then depend upon Acme to suggest the 
right alloy for the Acme Aluminum Cast- 
ing to be produced for your specific pur- 
pose. Acme’s Engineering Department 








ALUN CULOYS, UNC. 


can help you choose between a sand or 
permanent mold casting, and may even 
suggest design changes that will mean 
important savings to you in metal and 
machining costs. 

There are no finer aluminum alloy cast- 
ings made than those poured in Acme’s 
large, modern foundry. Consult with us 
regarding your parts requirements, and 
gain the full advantage of Acme’s metal- 
lurgical and engineering service. 





DAYTON 3, OHIO 


SALES OFFICES: New York 


Pittsburgh St. Lovis Washington 






Minneapolis Flint 


Cleveland 
Milwaukee 


Chicago 


Denver Dallas 
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TIONIZING PRODUCTION WITH HYDRAULICS SINCE 1887 








.-- they help hold Customers 


— of miles of Brass threads 


are engaging and disengaging 


continually ...as a function in the fre- 
quent daily use of more products than 
you can name. Users know these 
threads don’t lock or “seize, 
forcibly jammed. Rather, they twist 
and untwist effortlessly almost as if self- 
lubricated, which (in a metallurgical 
manner of speaking) they are. These 
advantages of Brass mean convenience 
and dependability in use. 

And in fabrication, Brass has other 
unique advantages. Finer threads can be 
cut more rapidly in Brass than in any 
other metal. And beyond this easy 
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” unless - 


of Products 


“threadability,” Brass can readily be 
given spherical ends, varied and intri- 
cate shapes . . . as well as chased, etched, 
or embossed designs. These are the rea- 
sons why Brass is the ‘‘preferred stock” 
of so many manufacturers of screw- 
machine products . . . like caps, clo- 
sures, lighters, pens, pencils, electrical 
and plumbing fittings, pipes, razors, 


telescopes, binoculars, flashlights, and 
an endless catalog of other tapped and 
threaded products. 

Into such screw-machine products, 
every year, go thousands of miles of 
Bristol Brass rod. And if you want de- 
pendable deliveries of Brass for these 
or any other types of products . . . Brass 
that remains uniform, shipment after 
shipment, in dimensional and metal- 
lurgical specifications ...then you will 
find it the best of business to buy your 
Brass from Bristol. Write. 


THE 


BRISTOL BRASS 


CORPORATION 


MAKERS OF BRASS SINCE 


1850 AT BRISTOL, 


CONNECTICUT 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 
FREE MACHINABILITY + FREEDOM FROM DISTORTION 
DENSE, NON-POROUS STRUCTURE, LEAK-PROOF UNDER PRESSURE | 






For cylinder heads and many other critical 
domestic appliance parts Eaton Permanent 
Mold Gray Iron Castings provide a number of 
desirable qualities. Their dense, close-grained, 


Flat, fine-finished sealing surfaces are insured. 
The free machinability of Eaton Permanent 
Mold Gray Iron Castings is an important factor 
in production economy. 





homogeneous structure and freedom from po- 
rosity make them particularly adaptable where 
high pressures are involved. 











Eaton Foundry Division engineers will be 
glad to discuss the application of Permanent 
Mold Gray Iron Castings to your products. 
Send for your copy of the illustrated booklet, 
“The Eaton Permanent Mold Process.” 


Proper annealing eliminates any possibility 
of distortion or warping after machining. 





© 1946, EATON MPG. CO. 





= AT ON 
= — i 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 
9771 French Road ° 


Fy pe) 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL 
OF THE QUALITY OF GRAY IRON CASTINGS PRODUCED 
BY ZHE PERMANENT MOLD PROCESS. 


Detroit 13, Michigan 
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SCOVILL GOT THE JOB...AND 
THE CUSTOMER GOT A SAVING! 


Here's still another case where SCOVILL "know how” paid off in a 
substantial saving for the customer. And it could be that there’s a 


saving for you in your fastenings problem as well. 


The part at the left in the illustration is the pre-Scovill one. A screw 
and a clip had to be made and soldered together. A wire was then Proof #39 of 
inserted in the clip and soldered there . . . costly soldering operations eh 


both in manufacture and assembly. 


The manufacturer of this ‘‘filterette”, a radio static suppressor, brought 
the headache to SCOVILL. The one-piece washer screw assembly to the 
right was the result—and the answer. One soldering operation was elim- 
inated — and the insert-and-solder part of the assembiy operation was 
reduced to a simple soldering job. The final box score was a stronger 


fastening — faster assembly — a neat overall saving. 


It may be that folks sometimes get tired of hearing about SCOVILL 
“know how”, but we have yet to meet the man who was tired of profiting 
by it. Talk over your problem with one of the offices below — perhaps 


we can help you too. 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE prooucts DIVISION 


aN 
WATERVILLE 48, CONN. ee 2 orn On ae Ec Be 


NEW YORK, Chrysler Building + DETROIT, 6460 Kercheval Avenue +» CHICAGO, 135 South LaSalle Street . PITTSBURGH, 2882 W. Liberty Ave. 
SYRACUSE, Syracuse -Kemper Insurance Building . LOS ANGELES, 2627 South Soto Street ° SAN FRANCISCO, 434 Brannan Street 
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200 Ohms 1 a 


It’s What’s Behind MU No “4 
CLARE RELAYS 
That Keeps Them in Front 































This Clare Type "G”" d.c. Relay is a 
relay for the spot where inches and 
ounces count. Measures 21/2” long. 





@ Clare Relay engineers have “thrown away the book.” They are not restrained 
in their relay designs by hidebound ideas, outmoded methods. 


From this modern equipped research laboratory, pictured above, come the for- 
ward looking Clare “Custom-Built” Relays that free design engineers from 
old-time relay limitations. 
HC. P. CLARE & CO. 


enrcace 


Products of a progressive company, entirely devoted to making relays to meet 

‘the most exacting applications, Clare ‘““Custom-Built” Relays encourage engi- 
neers in every branch of industry to count on the flexibility of Clare Relays and 
the skill of Clare engineers to provide unusual, new, and improved features 
to meet every requirement. 


Clare Type"GMS" Relay uses standard 
Type "G” frame for operation of one 
or two snap-action switches. 


Do you want smaller, more compact construction to fit into streamlined equip- 
ment? Is your need for more efficient operation .. . ability to withstand unusual 
vibration . . . new and different electrical characteristics? Look to Clare for all 
these things ... and more. 


Clare Sales Engineers are located in all principal cities to help with your relay 
problems. The Clare Engineering Data Book will be mailed at your request. 
Address: C. P. Clare & Co., 4719 W. Sunnyside Avenue, Chicago 30, Illinois. 
Cable address: CLARELAY. 


CLARE RELAYS 


*Custom-Built’”’ Multiple Contact Relays for Electrical and Industrial Use 












The Clare Type “GAC” Relay gives 
on equally compact relay for a.c. 
operation. Design permits very quiet 
operation. 


“— 


a 
for more tract 


Your assemblies will defy the’ 

tion, impact, expansion and GoM 
joint attack—when bolts, nuts or 8¢ 
position with EverLOCK Washers. 


Each of EverLOCK’s many wide chisel edges combine 7 
with powerful spring tension to effectively resist every , 
conceivable loosening action. 

The effectiveness of EverLOCK’s extra traction on the 
faces of both nut and work is being proved daily in many 


industries, such as automotive, radio, electrical appli- 


Speed and ease of application permits substantial time 


and labor savings. A half turn or less gives a positive THE WASHER THAT HAS THE EDGE 
lock, avoiding all hazards of stretched bolts and dis- 


tortion of threaded parts. 


Wire, phone or mail your orders today. & £3 O 
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Size “Oo” 


A. C. Horsepower Ratings 


Volts: 110 220 
Single phase: 1 13 
Polyphase: 1} 2 


D. C. Horsepower Ratings 
Volts: 115 
Single Pole: 5 
Double Pole: 1 








* 28 different:ratings of 


interchangeable heaters. 
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“LOAD LIMIT” 
Across-the-line type 


START HERE for dependable operation of your machines and 
trustworthy protection of motors! This compact design packs 
all the safeguards that hard-driven power units meed now. 
Thermal overload protection for polyphase motors up to 2 H. P., 
440 V., A.C., or 1% H. P., 230 V., D. C. For single phase to 
1% H. P., same voltages. Interchangeable heaters from 0.24 
Amps. to 12.5 Amps. provide 28 different ratings without spe- 
cial fusing. . . Silver-plated switch contacts with knife action. 
Full floating, self-aligning movable contacts, spring-reinforced. 
Thermal protection by bi- metallic action. Trip-free mechanism; 
smooth, positive action; Bakelite base. Ask for Catalog 9-M, 
with engineering recommendations for your special contro] 
problems. 


INDUSTRIAL CONTROL DIVISION 


ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN. 
33 


















LES ALGER OP GEAIEL. ALL DAES, 


is DIFFERENT, too! 


ho answers to special problems involv- 
ing personnel, power, transportation and 
raw material confront the executives of any com- 
pany when they are deciding upon a location for 
their new plant. They can bring their problems 
to the Industrial Division and their solution will 
be worked out as an individual case with highly 


confidential treatment. 

No two problems of plant location are iden- 
tical. We know your own requirements are dif- 
ferent from those of any other manufacturer. 
Bring them to ‘us with the certainty that they 
will be treated with the individual attention and 
full confidence which they deserve. 


Write for your copy of our booklet on location of small and medium-sized industries: “A Plant 
in New Hampshire.” Address Edward Ellingwood, Industrial Director, 25 State Office Building. 


Locate you! 

Tae a Prataksob 
Manufacturing 
in New Hampsh 


Plant 
oe 


NEW HAMPSHIRE 


State Planning and Development Commission 


CONCORD, New Hampshire 
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For your SPECIAL CONTROL PANELS 





ae CLLMLLCLAS 


Good for Millions of Operations 


TYPE B-840 


12-Pole relay with 
eight normally open | 


TYPE B-400 


contacts and four nor- Bee & 4-Pole solenoid 
mally closed contacts. ¥ el relay with four nor- 
mally open contacts. 


TYPE B-440X oc 


4-Pole relay with 
“up-and-down” con- 
tacts— any contact 
may be wired to pro- 
vide either normally i ’ 
open or normally 7. iY " oh 
closed operation. : / JZ . <2 a -_ ° 
Carry this relay in ay -Pole solenoid 
stock and you'll have zi TYPE B-440 Ae to relay with two nor- 
the “right” relay on ‘ _ 8-Pole relay with mally open contacts, 
hand at all times. 33 four normally open 
"$ contacts and four nor- 
mally closed contacts, 
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Bulletin 849 Timing Relay Disconnect Switch AP ‘ : 
A reliable, adjustable relay Has quick make and quick break con- Main Line Bulletin 709 Across-the-Line Starter 

for the accurate timing tact action. Double break, silver alloy Fuse Clips The Size 2 solenoid starter is compact, simple, and 

of sequencing operations. contacts assure trouble-free operation. trouble-free. Two thermal overload relays protect the 
motor from damage due to sustained overloads. 


Step-Down Transformer 


The 440 volt line voltage is reduced to 110 volts for 
operation of push button and pilot control stations—an 
added “safety” feature for the operator. 


Pilot Circuit Fuses 


Bulletin 715 Multispeed Starters 


These two solenoid starters control two-speed, conse- 
quent-pole, constant-torque motors, and provide for 
reversing at high speed. They consist of three mechan- 
ically interlocked magnetic contactors with thermal 
overload protection. Double break, silver alloy contacts, 


Bulletin 709 Across-the-Line Starters 


eee — } The Size 1, Bulletin 709 solenoid starting switch is 
al : ‘FE i — insulated from its metal base plate and can be mounted 
mien directly to any metal frame structure. Totally enclosed 
7: Se 9 contacts prevent all possibility of arc flashovers and 


. a" also permit close grouping of starters and contactors, 


» 
| re, 
J | Bulletin 700 Solenoid Relays 
be Fak These solenoid type relays are good for millions of 
e operations. They have no bearings, pivots, or pins to 
bind and cause trouble and are remarkably consistent 
in operating speed. Available in from one to twelve 





poles, in many types, for practically any voltage. 


@ This special motor control panel was built 
for The Sommer and Adams Company for a 
special automatic machine tool for drilling 
and tapping axle shafts. All of the units used 
on this panel are standard items from the 
Allen-Bradley line. These control units are 
only a few of the many standard Allen- 
Bradley solenoid type switches which can be 
used for the construction of special motor con- 
trol panels. All have double break, silver alloy 
contacts which require no contact mainte- 
nance. Write for complete information. 





Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wisconsin 
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COPPER AND BRONZE races Jy covren WIRE NAILS ' 


Check with Chase before you spend 
time shopping around for copper 2 ee GENS, A EE ee ll : | 
rivets and burs, soldering irons and ' CUT, CLOUT AND SHEATHING COPPER us Sav" : | 
bows comet pi. Tee ee Ee ee ek eee ee of ‘a | 
ous brass and copper items and | ; 

many others are carried in stock | i 

Ot atnae OE cum Tlmee ween ~ 6a Shi a sae kk ee cen en es ec J 


en 


Kemenbee — Hast SERVICE IS AS CLOSE AS YOUR PHONE om 


CHASE BRASS & COPPER CO. 


—Incorporated — 


Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY ¢ CINCINNATI HNDIANAPOLIS MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTAT CLEVELAND KANSAS CiTy, MO f NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON ¢ MILWAUKEE NEW YORK ROCHESTER f WASHINGTON f 
CHICAGO , Tt Indicates Sales Office Only 





This is the Chase Network —handiest way to buy brass 
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HAS BEEN ADDED TO 
IRC DISTRIBUTOR SERVICE... 


NEW INDUSTRIAL SERVICE PLAN GIVES YOU 
QUICK DELIVERIES ON STANDARD RESISTORS! 


Now, IRC Distributors are better prepared than ever before to give 
manufacturers quick, complete and intelligent service. The IRC 
Industrial Service Plan, developed by IRC in cooperation with its 
more than 300 distributors, gives you ‘just around the corner’ 
sources of supply for the resistance units you need in experimental 
work, pre-production models, pilot runs, smaller production runs and 
for service and maintenance! 


The IRC Catalog #50 lists standard IRC products stocked by 
distributors. By aiming toward standardization of your resistor 
requirements on these items, you will find that reasonable quantities 
can be delivered quickly by local distributors. In addition, the wider 
use of standardized items will eventually result in lower unit cost, 
it will provide better emergency service for your products when in 
use, and your customers will benefit by a more dependable piece 
of equipment. : 


% 
FOR BETTER-THAN-STANDARD QUALITY ... Standardize on IRC 


WRITE TO DEPT. 6-F FOR IRC CATALOG #50 AND NAMES OF LOCAL DISTRIBUTORS 


en 





INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Canadian Licensee: International Resistance Co., Ltd., Toronto 
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FOR ELECTRICAL APPLIANCES 


7) OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 
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Daco-Lite, Hand Generated Flash- 
light—with plastic case and lens 
—molded for Dayton Acme Com- 
pony, Cincinnati, Ohio. 


When you pick up this attractive, unusual flashlight, with 
its molded plastic case and lens cap, it’s ten to one you'll 
say... “Here’s a fine example of the utility, performance 
and appearance plastics contribute to product design.” 


It’s a fine example, too, of the cooperation Amos engi- 
neers are ready to give you in improving your product. 
Possibly we can also give you added advantages of in- 
creased volume at lower unit-cost. 


And you may be sure that Amos can do your job com- 
pletely—and do it right! From engineering to finishing, 
Amos facilities and ability are equal to all your require- 
ments. Just send us your drawings or write us what you 
have in mind to be molded in plastics. 


AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 











FOR THIS DAY OF SALES. 


Delco motors help to sell appliances 
...and keep them sold. They stay quiet, 
smooth-running and trouble-free year 
after year, converting first-time buyers - 
into all-time boosters. ; 
Individually engineered for the specific 
torque and service requirements of each 
application, Delco motors have long 
powered leading makes of refrigerators, 
washers, ironers, stokers, oil burners, air 
conditioners and other appliances. If 
there is a shaft to be turned in your 
product, there is a compact, efficient 





Delco motor to do it better. Delco motors 
are available from ¥g h.p. to 50 h.p. 
Delco Products Division, General Motors 


Corporation, Dayton, Ohio. PRODUCTS 


DAYTON, OHIO 
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FOR EXTREME SERVICE CONDITIONS 


Srey SPRAGUE 


GLASS-TO-METAL SEALED CAPACITORS 























From both electrical and mechanical standpoints, 
the record of actual field performance of Sprague 





No organic materials—no adjacent 





metal rings with “matched” tempera- glass-to-metal sealed capacitor types is unparalleled 
ture coefficients of expansion. Metal : : . . ° ° 

ded glash'ert tein diedly tanevalld, in the history of capacitor construction. Sealing is 
integral unit for complete copacitor pro- accomplished by an exclusive, Sprague-pioneered 


tection under the most extreme conditions. 





process which produces a direct, leakage-proof 
fusion between metal can and the sturdy insulator of 
special glass. The process is adaptable to over 8000 
Sprague Capacitor and Koolohm Resistor types and 

is recommended for use wherever complete and fool- 

proof protection is an engineering essential. 





SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 
CAPACITORS * *KOOLOHM RESISTORS * *CEROC INSULATION 
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| TARTING with buried service entrance cable, jack- 
eted and insulated with GEON, all the wire used in 
this modern house is insulated with this modern material. 


That’s because wire insulated with GEON offers so 
many advantages—excellent electrical properties, to name 


one of the most important. Insulation made from GEON 
is flame resistant; increases safety, reduces fire hazard. 
Because of its outstanding electrical properties insulation 











The smooth surface of insulation made from GEON 
permits easier installation. Bright NEMA colors 
identification. 


Wire insulated with Geon is everywhere 






Insulated and sheathed with GEON, undergrouna 
service entrance cable needs no heavy and expensive 
braid or lead sheathing. 


made from GEON may be used in thin coatings which 
means more conductors per conduit. It’s smooth, too, 
easy to handle and install; quickly identified because the 
entire NEMA color range is available. And, of course, it’s 
Underwriters’ approved. 


As soon as the house is completed, more wire insulated 
with GEON will make its appearance. It may be in the 
form of appliance, lamp, and telephone wire. Or it may 











* 





* * * * 
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Wire insulation made from GEON bas, of course, 
outstanding electrical properties. In addition, its 
flame resistance greatly reduces fire hazards. 





Thinner coatings of insulation, made possible by the 
use of GEON, permit more conductors per conduit. 


in this modern house 


be the hookup wire now being used in modern radio sets 


and other electrical devices. 
All of GEON’s advantages are available to users in 
domestic, industrial or utilities wiring. The next time you 
order wire or cable from your supplier be sure to specify 
insulation made from GEON. Or for help with specific ae i“ COM 
applications please write Dept. D-6, B. F. Goodrich Chem- 
ical Company, Rose Building, Cleveland 15, Ohio. 


B F.G drich Chemical Co “GOOOMCH 
7 3 60 r c Mmpany THE B. F. GOODRICH COMPANY 
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A typical set-up for notching and piercing. 


Pierced and notched with Whistler multi-use 
adjustable dies, 


WHISTLER 


MULTI-USE 
Adjustable Dies 


You save press time and speed production by combin- 
ing corner notching dies and group dies in the same 
set-up with adjustable piercing dies. Press operations 
are reduced to a minimum. Engineering changes 
effecting relocation or sizes of holes can be made with- 

out delay right on the press. 


Whistler multi-use adjustable 
dies are available from stock... 
a day or two from your plant 
...in all standard sizes from ¥%2” 
to 3” diameters... round, square, 
ovals and rectangles. Notching 
and group dies to order. In addi- 
tion to mighty attractive sav- 
ings in original die costs there 


WHISTLE 


MULTI-USE 
ADJUSTABLE 


is this important advantage of eliminating weeks of 
production delay. 


Re-arrange Whistler multi-use adjustable dies in as 
many different set-ups as your production calls for... 
you actually make up die sets from units in stock and 
reduce costs per job to an unbelievably low figure. All 
parts of like size are interchangeable. 


Get all the facts on how Whistler adjustable dies can 
speed your production ...cut your costs. Write today 
for the Whistler Catalogs. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD BUFFALO 17, N. Y. 


PERFORATING DIES 
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_CERUMBULL_ 


ISOLATION OF CONTROL 


«fee 


: ae 





SS 


pannnn=----- — 


Motors and/or other current consuming apparatus... 
with lock-type push button stations ...of appropriate 


design ... for areas in which such equipment is located 
Center at an 
may be one answer to your electrical problem. 


.-.. with Control 


Many industrial atmospheres are enemies of 
electrical control apparatus. The presence of 
dirt, dust, vapors, moisture, etc., may make it 
advisable to consider the location of only a 
minimum amount of control equipment in your 
actual working areas. Motors . . . YES; Push 
buttons for start and stop of such motors. . . 
YES; but actual Control, Disconnect, Short 
Circuit and Over-Current Protection . . . NO. 
These functions can be located AWAY from 
actual working areas, where apparatus can be 
installed without sacrifice of productive square 


THE TRUMBULL ELECTRIC MANUFACTURING CO. 


+ 
isolated location... . : 
oon 
a 
: BUS-WAY 


feet ... and where maintenance and inspection 
are facilitated. 

In other words, Trumbull will take your 
safety switches, circuit breakers, controllers 
and main bus bar structures . . . wrap them 
up in Steel... and build you a Control Center 
to be located away from trouble. _ 

Diagram above shows Production Area con- 
taining only motors and push button stations. 
Removed from troublesome atmospheres, the 
Control Center is Guardian of the whole 
situation, 


PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT 


OHIO — LOS 


ANGELES — SAN 
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BUILDING GENERATORS 


TO FIT THE ENGINE... 
OLE DIT TT TAA A 


@ Burke Type wa, DC Generator Bude Diesel @ Burke 150 kw,DC Generator Driven by % Burke 30 kw,DC Generator Driven by 
Driven. Atlas Diesel. Cummins Diesel. 


@# Burke 40 kw, DC Marine Type Generator. @ Burke 150 kw, 450 RPM — DC Generator for Burke 30 kw,DC Generator Driver by 
Marine Diesel Engine Drive. # 


Hercules Engine. 


Encine builders find Burke a dependable source for specially built generators. Hundreds of 

Burke generators areteamed up with leading enginesto produce efficient power units for the job. 

Burke as one of the oldest and largest independent builders of AC & DC generators has over 

55 years of specialized experience in this field. When you purchase an engine - generator 

unit, make sure your generator measures up to the engine you select — ask for Burke 

generator recommendations, for it's our business to design and build the best generator for 

the engine of your choice. 

For «a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet's Engineering catalogs or Electrical Buyers Reference catalog. 


For immediate assistance, contact our nearest representative: 


ATLANTIC ENGINEERING CO. MAXWELL-JONES-KELLETT INDUSTRIES 

185 17th Street, N. E., Atlanta, Ga., Phone: Hemlock 6461 740 S. Caliborne Ave., New Orleans 13, La., 

J. T. COOPER Phone: Raymond 8241 

Room 1515 Engineering Bidg., L. B. RITCHIE , 

205 West Wacker Drive, Chicege, it., Reom 1704, 274 Madisen Ave., New York, N. Y. 

Phone: Franklin 5061 Phone: Lexington 2-5330 

Cc. &. WINCHELL 8B. A. AUERBACH 

205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 Reom 234, 1600 Arch Street, Philadelphia, Penne., 

CARL DB. MILLER Phone: Rittenhouse 5226 

Roosevelt Theatre Bidg., Detroit, Mich., fF. &. BURKE 

9595 Gartiot Avenue, Phone: Plaza 7232 416 Maple Ave., Pittsburgh, Penna., Phone: Penhurst 5357 
J. B. COLESWORTHY P. A. MORSE 

1709 West 8th St., Los Angeles 14, California Morse Engineering Co., Room 600 

‘Phone: Federal 2021 Fullerton Bidg., St. Lovis, Missouri, Phone: Garfield 0076 


RALPH JAMES—Northwestern Agencies, 2411 First Ave., Seattle, Wash., Phone: Eliot 8882 


a Be ie, S a aie 1 ee H ° GENERATORS 1 TO 1000 ee 


s ov P 4 a A.C. & D.C. Motors & Generators 
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ONE DOWN... ALL DOWN 


When you hook up a factory-full of machines 
into one continuous production line . . . a million 
dollars worth of machines working as one machine 
...and you start it going, IT’S GOT TO GO. 
Sometimes, as in the textile, paper and paint indus- 
tries, it’s got to keep going for as long as 8000 hours 
a year. That puts it up to every single machine to 
keep going because one down, for repairs or main- 
tenance, means all down. 


Which puts a lot up to the bearings. That’s the 
reason sO many concerns in continuous process 
industries put their bearing problems up to Fafnir. 
In the textile industry, for instance, Fafnir 
designed ball bearing units for sixty or more 
different types of machines . . . units that slip 


right in place of hard-to-maintain plain bearings. 
And such units as the cartridge type ball bearing 
where completely housed units are needed. When 
the production runs are long, machines need every 
bit of the precision manufacturing and testing that 
Fafnir Ball Bearings get. And they need the Fafnir 
lubrication seals . . . to keep the lubrication where 
it’s needed and away from products like textiles and 
paper where a single drop can cause costly spoilage. 


Of course it takes more than one or two features 
to account for the preference of machine designers 
and users for Fafnir Ball Bearings. It takes the 

Fafnir way of looking at ball bearings from 
the machine end of the job. The Fafnir 
Bearing Company, New Britain, Connecticut. 


BALL 


BEARINGS 


MOST COMPLETE LINE IN AMERICA FAFNIR 
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.».» WITH THIS NEW LINE OF 
SMALLER, LIGHTER, ENERGY— 
STORAGE CAPACITORS 


High-speed flash photography, 
Light-metal welding, 
Electronic-timing 
devices, etc. 

A complete new line of light-duty G-E 
Pyranol* capacitors is now available for flash pho- 
tography apparatus, light-metal welding, and similar 


applications requiring economical energy storage, 
fast discharge and service reliability. Their small size 





and light weight will help designers reduce the size 
of such equipment. 


The high dielectric constant of Pyranol and its 
high dielectric strength provide outstanding electrical 


This flash photo was made 
possible by G-E capacitors, 


home and industrial welders of light metals. Careful 


characteristics. Ambient temperature operating limits, 
at rated voltage, range from 0 to 50 C and the capaci- 
tance tolerances, measured at 25 C, are +10 per cent. 
The performance of these compact units has been 
thoroughly proved by several years of laboratory 
tests and actual operating experience in the field. 


construction, quality materials, and skillful design 
contribute to long life and efficient operation. 


The accompanying table lists ae ratings which 
can be promptly shipped. For further information on 
these ratings or on designs for special operating 
conditions, advise us of your problem through Appara- 


G-E paren energy storage Capacitors are made tus Dept., General Electric Company, Schenectady 5, N. Y. 


in a wide range of ratings to fit practically every 
requirement of high-speed flash photographv as well as 


*Pyranol is G.E.'s trade name for askarel, a noninflammable liquid dielect-ic 





PREFERRED RATINGS © 


Max. Case Height Over No. of 
D-c Height Terminals Termi- 
Volts Watt/Sec Cat. No. in In. in In. nals 


2000 50 25F903 
2000 80 25F910 
2500 / 80 25F911 
3000 270 14F312 
3350 f 100 25F912 
4000 200/400 14F309 
4000 800 14F311 
4500 100 26F872 
5000 313/625 1 4F305 
6600 | 1200 14F313 
7000 | 613 147314 


BASE DIMENSIONS (IN.) 23 3/4 by 49/16 


419/32 
7 


‘J 


-_ 
SUS UAwSU@aun 


POGROSERS 


—@ 


o 
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16 5/16 
€51/8 by 13 1/2 8 


2 
1 
1 
2 
1 
3 
2 
1 
3 
2 
2 
4 


Baby 8 1/8 by 13 1/2 


GENERAL @ ELECTRIC 


407-101-5700 
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jfai-colt Inserts are being used in large quantities 
to prevent wear and damage to tapped threads. 
Millions were used during the war and are being used 
in U.S. aircraft engines both as original parts and for 
maintenance. Wherever threaded parts are dis- 
assembled frequently—or where there is unusual 
stress or vibration—Heli-Coil Inserts strengthen the 
cast or molded parts and prevent wear. They provide 
a hard, tough bearing surface which prevents seizing, 
wear and damage. 


ENGINEERING REPRESENTATIVES 


NEW ENGLAND MID-EASTERN KANSAS CITY 


1628 McGee St. 
Kansas City 8, Mo. 


LOS ANGELES 


J. S. Wise 
Room 925—Pacific Mutual 


523 W. 6th St. 
Los Angeles, Cal. 


ILD 


Heli-Coils are precision-shaped helical coils of stainless 
steel or phosphor bronze, engaging exactly with 
American National threads. They are available in all 
sizes from No. 8 up. They are also furnished for 10, 
14, 18 mm and 7%” spark plugs. 


Heli-Coils are ideal for maintenance work. They make 

a sound permanent repair of stripped and worn 

threads in cast and molded materials. They are much 

lighter, stronger, and more compact than solid bush- 

ings, and are easily and quickly installed. They 
allow use of the original size screw 
or stud; 


WRITE TODAY for Illustrated, informative Bulletin No. 239 


AIRCRAFT SCREW PRODUCTS CO., INC. 
|. - 35th Street 
1 Long Island: City 1, N. Y. 
| Please send me your Bulletin No. 239 


AIRCRAFT SEREW PRODUCTS COMPANY, wc 





47-23K 35th STREET e LONG ISLAND CITY,1,N.Y. 
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PLASTICS 

















TYRON (Dow Polystyrene) 
NAME YOU CAN DEPEND ON IN PLASTICS 


Beautiful plastic products everywhere! And 
the most scintillating of all made of Styron! 
You can easily pick out Styron if you’re look- 
ing for flashing performance. It’s in jewelry 
and clocks and refrigerators. And it’s doing an 
unequalled job in batteries. For Styron’s more 
than beauty. It whips the hard work, too. It’s 


the name you can depend on in plastics. 


foodie / 


ETHOCEL 


Ethocel does the rugged jobs, and in a hand- 


some fashion! It’s a safe bet that Ethocel will 
win in any encounter with punishing, tearing- 


down wear. Ethocel shows good form—and 


PLASTICS 


ETHOCEL * ETHOCEL SHEETING 
ETYRON e S#RAN e SARAN FILM 















Sweet music—the kind that makes satisfied customers—is 
yours when Alliance phonomotors drive your turntables, 
record changers and recorders. 





Manufacturers, retailers and service shops everywhere like 
to “make ‘em move” with Alliance. That's because Alliance is 
the recognized leader when it comes to turning out little 
, motors in large quantities at low cost. 


For original equipment or replacement the years have proved 
that Alliance assures trouble-free performance and long life! 


: THE NEW MODEL 80 “Even-speed” 
phonomotor is smooth, cool running and 
quiet. Larger bearings with ample oil 
reservoirs prolong life. New shock 
mountings almost eliminate vibration of 
i motor and idler plate. Equipped with 


WHEN YOU DESIGN... KEEP 60 cycle friction rim-type drive. 
NEW USES—For automatic and non- 


ee automatic electronic control devices and 

| = the power sources to actuate mechanical 
or push-button controls, Alliance motors 

oe ih MINES offer the most practical engineering 


economy in advanced designs. 


















ALLIANCE MANUFACTURING COMPANY « ALLIANCE; OHIO 


ALLIANCE TOOL AND MOTOR, LTD., TORONTO 14, CANADA 
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= PRICE 
hes what you get tn “ ADVANTAGE 


hy. A 5 5 (} # Manson's low prices gives 


you initial economy 


- in meeting pro- 
Pp 4 t C { S i 0 duction costs. 


FEED 


IN DELIVERIES 


Beating schedule dead- 
lines has established 
Manson's reputa- 
tion in the pre- 
cision products 
industry. 


Ae Ce, Me 
~\ \_ 


Y PRECISION 
QUANTITY WORKMANSHIP 


PRODUCTION S Manson's highly skilled 
Manson's unexcelled mass SN technicians can meet 


production facilities your most exacting 
gives your product specifications . . . 
the right precision assuring customer 
treatment at the satisfaction. 
right time in 

any quantity. y 

yq wid ae »/5 


Milling @ Hi-Speed Automatic Screw Machine Operations Surface Grinding 

Cut Threading @ Automatic Deburring Buffing and Polishing Internal Grinding 

Roll Threading @ Facilities for Bench Assembling Centeriess Grinding 
Drill Press Work @ Plating and Heat Treating Facilities Hand Screw Operations 
Hydraulic Press Work @ Complete Inspection Department Turret Lathe Operations 


SEND US YOUR INQUIRIES TODAY — THERE IS NO OBLIGATION! 


WUC0070 MANUFACTURING COMPANY 


Manufacturers of Precision Products 


1160 TREMONT STREET a BOSTON 20, MASS. 
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@ Built by LANDis Too1 for the automotive industry, this 
grinding machine provides the fastest known method of 
grinding crankshaft line bearings. Square D control puts this 
machine through its paces by “‘finger-tip’’ operation. 


SQUARE J) COMPANY 


DETROIT ° MILWAUKEE ° LOS ANGELES 
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® Complete control for practically any machine 
tool can be assembled from standard units in the 
Square D line. Contactors, starters, relays, timers, 
and accessories—all are designed specifically for 
machine tool service. Each device, while built to 
do its individual job efficiently, is physically pro- 
portioned for easy combination with other units. 
The result—compact, accessible, attractive con- 
trol panels. 
Square D Field Engineers are thoroughly quali- 
fied to work with machine tool builders in arriv- 
ing at exactly the right answer to any control 
problem. Their counsel is available through 
Square D branch offices in 50 principal U.S. and 
Canadian cities. © Square D adjustable Automatic Reset Over- 
load Relays eliminate costly external reset 
mechanism: They can readily be switched 
to hand reset for testing or to meet special 
J = circuit requirements. 
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a4 ROVOX 


Keres 
PERFORMANCE 
INSURANCE -to: 


your fluorescent lighting 


AEROVOX FLUORESCENT- 
LAMP CAPACITORS 


e Aerovox capacitors are dependable. Millions in 
daily use—in radios, electric motors, amplifiers, 
electronic equipment, electrical devices—best tell 
the story of trouble-free service and longer life. 


For your fluorescent lighting capacitance needs 
Aerovox again offers the same performance in- 
surance. Here's real craftsmanship at mass-pro- 
duction cost—critically-selected capacitor tissues 
and foils; thoroughly impregnated sections be- 
cause of longer pumping cycles made possible 
by the industry's No. 1 battery of impregnating 
tanks; thorough hermetic-sealing; and topped by 
the use of HYVOL; the synthetic high-dielectric 
compound with exceptionally stable characteris- 
tics., 


Your own comparative tests are invited. These 
extra-rugged Aerovox capacitors are available in 
all standard and special shapes and sizes to meet 
any requirements. 


Fast seruice 
on capacitance problems... 


@ Write for samples and quotations. Or, better still, 
phone or wire for a nearby field representative. 
You'll find his wide experience helpful in solving 
your capacitance problems. 


eT ETAL een 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 










Drawn steel terne 
plate container for 
extra strength 






























Hyvol impregnated 
and filled—long 
trouble-free service 


Double cork-gasketed 
and treated terminals 
—no leaks 


Induction-soldered 
AMM Cola h 
reliable 


Sco Malye Ma le Ters 
—easy to solder 






ea 
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Tmagine a simple device—with no moving parts, re- 
quiring no power source, effective without upkeep . . . yet 
one which continuously removes static electricity from the 
critical points where it causes trouble, That’s the Ionotron 
Static Eliminator* — a new alpha-ray unit developed by 
United States Radium Corporation. 

Suppose you’re designing a spreader machine for coat- 
ing roll goods with a flammable material. (As you know, 
friction-generated static electricity is a major problem to 
users of such machines.) By incorporating one or more 
Ionotron units into your design, you will (1) minimize 
the possibility of ignition of the flammable substance by 
static electricity; (2) simplify production problems due to 
difficulties in handling static-charged stock. 


APPLICATIONS ARE MANY 


The efficiency of many types of equipment is increased 
by the installation of Ionotron units. Their effectiveness 
has already been proved on printing presses; winders, 
folders, bag-making, and packaging machines; equipment 
for fabricating plastic and paper sheets; coating machines; 
and certain types of textile machinery. 

If static electricity is.a source of trouble in your own 
plant, shop, or laboratory, you have a double reason for 
investigating the Ionotron. Once you see how it can help 
you, you'll fully appreciate its value to the people who use 
your products. 


DESCRIPTIVE BULLETIN SENT ON REQUEST 
Write us for Bulletin 8.1, which describes the Ionotron 





*Trade-mark reg. applied for. 
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STATIC 
y) ELECTR CTY 


-o.IM THE MACHINES YOU DESIGN 
| eeolN THE EQUIPMENT YOU USE 


POINTS OF eer 
AT FIRE HATA 


SPREADER 8. ADE 







COATING MATERIAL 
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+ STATIC CHARGE @prorer ROLL OORYING COIL 


° ‘ 
[A-POINT WHERE USE OF IONOTRON UNIT IS IMPORTANT 
[8,C,0,E-POINTS WHERE USE OF IONOTRON UNIT IS OPTIONAL ne 
win D-UF 


Typical installation of lonotron Static Eliminators 
on spreader machine 


Static Eliminator in detail. Better still, if you have a spe- 
cific static problem, send us a sketch or blueprint of your 
equipment and describe the difficulty; we'll submit our 
recommendation without obligation. Write United States 
Radium Corporation, Dept. Z, 535 Pearl Street, New 
York 7, N. Y. 


OTHER PRODUCTS OF U. S. RADIUM: 


LUMINESCENT MATERIALS: radioactive, fluorescent, 
phosphorescent » LUMINOUS DIALS: radioactive, fluo- 
rescent »* POWDERS: cathode ray tube, television tube - 
RADIUM LOCATORS: pendants, lenses, buttons, screws, 
markers * RADIOACTIVE FOILS (alpha-ray ionization 
sources) * HIGH-ACCURACY DIALS (nonluminous) + 
LUMINOUS RETICLES and other specialties + SIL- 
HOUETTE ILLUMINATION of clocks, watches, and 
instruments 


UNITED STATES RADIUM CORPORATION 


MAKERS OF UNDARK** RADIUM PRODUCTS FOR MORE THAN 30 YEARS 
**Trade-mark reg. U. S. Pat. Office. 
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HEADQUARTERS FOR 
MOLDED CARBONS, 
GRAPHITES, METALS, 
AND COMPOSITIONS 
Brushes and Contacts 


(All carbon, graphite, metal, 
end composition types) 


Rere Metal Contacts 
Beerings Welding Carbons 


Packing, Piston and Seal 
Rings 
Continuously Adjustable 
Carbon Rheostats 
Sintered Iron Components 
Fixed and Variable Resistors, 
etc., etc. 


... and here’s why 


A fractional horsepower motor brush for 
use on 110 V. requires an entirely different 
composition of ingredients than one to be used 
on a similar motor but, say, for 6 V. operation. 
Again, a brush that may do very well on one 
make or type of vacuum cleaner will be re- 
garded as only mediocre on another—even 
though the points of electrical or mechanical 


. difference are so small as to seem unimportant. 


Almost without exception, small motors 
differ in their brush requirements. Even a slight 
difference in the “‘mix’’ of a brush may—and 
often does—make a whale of a difference in its 
life or performance. Emphasis on long life, or 


quiet operation, or minimum commutator 
wear, or various other factors should all be con- 
sidered—and in the light of the specific application! 

Backed with unparalleled experience in the 
production of more small motor brushes for 
more applications than any other manufac- 
turer, Stackpole engineers are in an enviable 
position to help you in this all-important re- 
spect. Moreover, for 25 years, it has been their 
practice to have customers send their equip- 
ment to our laboratories. Thus, Stackpole 
brush recommendations are made NOT by 
guesswork, but on the sound basis of exhaust- 
ive tests on the actual equipment. 


Stackpole Brushes are sold only to manufacturers of original equipment. 


STACKPOLE CARBON .COMPANY, St. Marys, Pa. 


STACKPOLE 


THE NATION’S |THE NATION’S LARGEST PRODUCER OF SMALL MOTOR BRUSHES | BS |THE NATION’S LARGEST PRODUCER OF SMALL MOTOR BRUSHES | BRUSHES 
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ARE THESE YOUR QUESTIONS 


ABOUT DIRECT PROCESS. 






How much space will | need 
to install BW equipment? 


Because it is so compact in construction, BW printing 
and developing equipment can be installed in a corner 
of your drafting room or engineering department, or in 
a private office. The Bruning printer-developer shown 
above—largest of many Bruning BW machines—meas- 
ures only 65” wide, 61” deep and 71” high. Bruning 
equipment requires no plumbing—no provision for ex- 
haust fumes, because there are none. 


You Get These Six Maj 


ile, simple meth ; 

. cient! mes sala directly from tracings. 
2. 17 years’ experience in analyzin 
3. A complete line of materials, 
green-tinted papers, thin, 
papers, black, red o 
parents to supplemen 


for intensifying pencil lines in reproduction. 


CHARLES 


Since 1897 
NEW YORK CHICAGO 
Atlanta Boston Detroit 
Kansas City Milwaukee Newark 
St. Lovis San Francisco Seattle 
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od for making black line or 


g printmaking needs. 
including white and 
medium and card-weight 
r brown line prints, BW Trans- 
t original tracings and BW Film 








or Advantages with the BRUNING 


omplete line of p 

” ie so requirement. 

5. A continuing service ee — 
thing for the engineer 
equipment. na 
“one time sale. 

6. Continuing research and develop 
tomer’s interest. 


BRUNING COMPANY, INC. 






BLACK LINE PRINTS? 


Will I need 
specially trained operators 
to make BW black line prints? 





No—any intelligent person can quickly learn to make 
Bruning BW Prints, with their black lines on white 
backgrounds. Remember, too, that even the high volume 
Bruning printer-developers require only one operator. 
All Bruning equipment is designed for ease of use. 
Operation is exceptionally simple—no complicated gad- 
gets to confuse operator. 





Can | have 
cut sheet and roll 
stock production, too? S 2: 





Yes—Bruning BW printing and developing machines 
offer you the advantages of either roll stock or cut sheet 
production. When cut sheets are used, Bruning provides 
sheets of BW, sensitized paper cut to the exact size of 
your tracings—thus saving trimming time and waste. 
The Bruning line of equipment is complete— providing 
exactly the right equipment for your needs. 





BW SYSTEM 
rinting and developing machines 







se Bruning sells every- 
raftsman, not just BW 
Buying a BW machine is, therefore, sot a 








ment in the cus- 














CHARLES BRUNING COMPANY, INC. 

4710-16 Montrose Avenue, Chicago 41, Illinois 
_Gentlemen: I want to know more about Bruning 

BW Prints and equipment. Please send me informa- 


LOS ANGELES sane 
Name sali i aii 
Houston Company atacand ihe etna lteter atin, 
Pittsburgh Street 











IUCR MIG AN TRATION 
Dc OLA 


LS ee 
INDUSTRIAL CIRCUIT TESTER 


(1,000 Ohms per volt-AC) 


Provides 27 carefully selected AC and DC voltage, © for measurements in 
d : , a7 Electronic Communication 
current and resistance ranges on long legible scales. ER Se PO 


Pea tes tt sie me ee ell: ee lighting Wa SUMS 
Taree e es 
tenance or laboratory needs . rugged and moder- 
: : F | WESTON mee ime at tt ila ty 
AEA ae ERA itil CSS Me a cme ae le LoL) 


representative, or direct from... . PTSt Te eta al tae Tae lee 
10,000 Volts DC, Model 766 


Weston ecomant 


Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., Newark 5, New Jersey. 


Albany-Atianta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Jacksonville-Knoxville-Los Angeles -Meriden- Minneapolis - Newark -New) 
Orieans-New York-Philadelphia-Phoenix-Pittsburgh-Rochester-SanFrancisco-Seattle-St. Louis-Syracuse-InCanada,NorthernElectricCo. Ltd. Powerlite Devices, Ltd., 
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Many customers visiting our new Fabrica- 

ting Plant for the first time are impressed 

2 by the ample facilities for all types of 

tiie fabrication, particularly ... Milling. A few 
6 representative pieces depicting milling as 


one of the fabricating operations are pic- 
tured below. 


NOT WHEN It may be that a troublesome part in your 


own production could be better designed 


FABRICATED BY in Panelyte. Irregular contours or angles 


can be successfully milled to the degree of 


PARSLYTE —— 


Use Panelyte Service to improve your 
product or simplify its assembly . . . to save 
weight . . . to speed production. 

Your inquiry is invited on any problem 
involving the use of structural, laminated 
resinous plastics. 





Sales Jan Chicago, Cincinnati, Cleve- 


land, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Lookout Mt., Tenn., New Orleans, 
Phoenix, Portland, St. Lovis, St. Paul, San Fran- 
cisco, Seattle, Syracuse, Trenton: Buenos Aires, 

' Johannesburg, Mexico City, Montreal, San Jose, 
Sao Paulo, Sydney, Toronto, Vancouver. 


@ MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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J&H Retraction 
Motor Unit 


J&H 
Ball Bearing; 





TI 





J&H Aircraft 
Generators 


J&H Fractional 
Horsepower Electric Motors 
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J&H Electronic Gages 


J&H inverters 


“Precision” is the new word that has been 
added to our logotype, but Precision is not 
new on our production lines. Our new name had 


its origin in these production lines where skill 


in quantity and precision in volume set brand 


new standards for the manufacture of high precision 


production parts. 


Yes, the word “Precision” is now in our name. ’’Pre- 
cision’’ is guaranteed by the skilled Jack & Heintz 
associates on our produciion lines. And you'll find 
precision performance in all of these Jack & Heintz 
products... built precisely for the aircraft, automotive, 
machine tool, home appliance, marine, farm equip- 


ment and transportation industries. 


J&H 
Aircraft Starters 
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... eelain electucal and chemical 
characteristics al low temperatures 





Westen Resinous Tapes, having exceptional 
elongation properties, are well suited for taping, 
harnessing irregular surfaces, bus bars and 


lead wires. Physical and electrical properties 

are excellent. This tape has high dielectric strength, is not affected by acids, oils 
or grease, has unusual ability to heat seal upon itself at elevated temperatures, 
and will not support combustion. 


© Complete test data available on request. © Agent in all principal cities. 


ISAM UU em 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE NJ 


e Vornished Cambric Cloth Vornished Fibergles = 
THE Other Var Lex Products Vornished Combric Tapes  “Varslot” Combination Slot insulotion 
ae Vornished Duck Synthetic Resin Extruded Tubing 


Varnished Sitk Substitutes Cable Wropping Topes 
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Never BEFORE has such fully controlled power 
been made so easy to adapt to so many operations! 
MULTIPRESS advantages are daily pointing the 
way to “more production per man hour” on hun- 
dreds of installations, 


The amazingly compact MuLTIPREss in front 
is available in four- and six-ton capacities. The 
center unit provides pressures up to eight tons. In 
the rear is an assembly of the ingenious MuLtI- 
Units, which offer Muttipress performance in 
self-contained components that give you excep- 
tional latitude in arranging your own press design 
or tooling setups. 


MULTIPRES. 


In addition, an extremely wide variety of stand- 
ard, job-proved tooling accessories extend MuULTI- 
PRESS efficiency to countless specialized operations. 


No matter how you're handling pressure-appli- 


cation jobs within the eight-ton range—no matter | 


how different your needs may seem— MULTIPRESS 
may have production-boosting surprises in store 


for you. Write for information! 


DENISON 


SD amAPPLIED 


_AS_OILzaweA 





THE DENISON ENGINEERING CO., 1199 DUBLIN RD., COLUMBUS 16, OHIO 
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If it’s a gun, you simply open the breech— 
insert the shell or cartridge—close the breech 
—and you’re ready to fire. 


If it’s a motor or machine, you just slip the 
“CARTRIDGE” BEARING into its housing— 
assemble the housing—and you’re ready for 
operation. 


Yes—the “CARTRIDGE” BEARING is as 
complete and self-contained, functionally, as 
a rifle cartridge or gun shell—fully charged, 
at the factory, with a heavy load of NORMA 
“STABILITY-TESTED” GREASE; self-sealed 
against loss of lubricant or intrusion of dirt. 


No fussy fitting—no loose parts—no messy 
grease “plumbing”—no chance for looseness 
—no running dry, no wear— 


| I2's ae ° , ae ‘te ‘/ PATENTED 


NORMA-HOFFMANN BEARINGS CORP'N. STAMFORD, CONN. Founded 1911 


J ield Offices: NEW YORK « CHICAGO « CLEVELAND + CINCINNATI PITTSBURGH « DETROIT »« LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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This cell and cover are functional parts to a piece 
of equipment that records the amount of moisture 
present in selected specimens such as soap, flour, 
dehydrated foods, etc. 

Were you to look at these two compression 
molded parts with a molder’s eyes, you would 
see, as we see, a beauty that is more than skin 
deep; in fact, the cell section is exceedingly 
deep .. . 5%’ — and extremely narrow .. . 1”. 
The inside cavity surface is smooth, flawlessly 
squared. Side and bottom wall thicknesses are 
uniform, rigid, dimensionally true (no warp!). 
The carefully designed cover sets tightly in place 
... @ perfect straight-to-the-line fit! 


The rugged mold construction called for the 


















Cell and Cover 






Conproeigh Nala molder’s best . . . and we gave it plenty! If you 
Co Ne could study the parts and catch the gleam of their 






brilliant, molded-in finish, you’d certainly share 
our molder’s love for them. 


In detailing this particular achievement, we, of 
Consolidated, have in mind that the completeness 
of our facilities may be helpful to others with simi- 
lar problems. The opportunity to serve you is 
cordially solicited. Inquiries invited! 







o 
er onsolidated 
INJECTION 
MOLDED PRODUCTS 2 } 
309 CHERRY STREET, SCRANTON 2, PA. 





TRANSFER “YOUR BLUEPRINT IN PLASTIC” 
Branches: NEWYORK + CHICAGO + DETROIT BRIDGEPORT - CLEVELAND 
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Seat Se ie Goemimthe Determination of Correct Answers 














Each type of high speed packaging machinery has a “personality” of its 
own...a characteristic that demands the uniform precision of a “tailor 
made” carton... just*the kind of distinctive “tailor made” cartons that 
embody the experience, the “know how” and the infinite case of the 
Robert Gair organization. 


Our technical staff is at your service when you contemplate an improve- 
ment in your packaging facilities or when you plan the ideal carton for 
your new product. 


Write for booklet on Precision Packaging 


| G f ROBERT GAIR COMPANY, INC. « NEW YORK + TORONTO 
ay Paperboard * Folding Cartons + Shipping Containers 


. ‘ os ee . " _ : fe os : er ss a 
Se eee ee ee ee ose eres Poors en er anny ee ee ee re 
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Depth of hole, 3" See the preceding page for a description of these 


14,000-pound Anaconda Muntz Metal (60% 
. « vy copper — 39.5% zinc—0.5% lead) Condenser 
Drill Size, 27/32 ; : 


Tube Plates. The photo below was taken in the 


Speed 2200 r p m shops of Foster Wheeler Corporation. 
7 efve je 


> The 1-1/2”-thick plates were clamped together 
Feed, 01 5 for drilling 12,316—27/32” matched tube holes. 


Yet, so uniform was the metal in machinability 


Drilling Time that hole after hole—in all parts of the 11'7” x 


WO. 21'1” plates—was drilled in 6 seconds. 46159 


AnaOnpA 


a 


COPPER & COPPER ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 





unusual job, these 14,000-pound 


Anaconda 


Illustrated is one unit of two 79,000 sq. ft. Cross Flow Non-Divided 
Water Box Type Surface Condensers under construction at the 
Carteret, N. J. Plant of the Foster Wheeler Corporation for installa- 
tion at the Southwark Electric Generating Station of the Philadelphia 
Electric Co. The 1-1/2”-thick Anaconda Muntz Metal Tube Plates, 
measuring 11'7” x 21'1” and weighing approximately 14,000 pounds 
each, were supplied by the Detroit Branch of The American Brass 
Company. 12,316—27/32” tube holes and 108—1-5/8” bolt holes 
were drilled in each plate. See the following page. 


Muntz Metal Plates 


But... you can expect the unusual in brass mill performance 
and technical cooperation from The American Brass Com. 
pany. Furthermore, by specifying “Anaconda” when order. 
ing plates, sheets, strip, wire, rods or tubes in copper or 
copper alloys, you can be certain of unsurpassed uniformity 
in dimension, composition, grain size, and machinability, 


AnaConA 
“Ee 


COPPER & COPPER ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 












~ Insert 
Trouble- 


Just like plastics used to have! 


Plastics buyers used to find some 
metal inserts a lot like a loose tooth 
—necessary in function, but un- 
stable, liable to wander, and very 
apt to produce sharp pains (in the 
pocketbook). Incidentally, so did 
we custom molders. 


But now Heatronic molding 
(using radiofrequency pre-heating) 
has changed ail that, and very defi- 


Kurz-Kaseh 


nitely for the better. Heatronics 
gives much greater plasticity to the 
material in the mold and at the same 
time reduces the amount of pressure 
required. This easier flow, on the 
identical jobs in which inserts used 
to shear or float at times, today cuts 
rejects down to the vanishing point. 


You'll find plenty of other reasons, 
too, why Heatronics is considered 


the greatest forward stride made by 
plastics in many years. Come to 
Kurz-Kasch for practical informa- 
tion—on them and their application 
to your molding problems. Why? 
Because Kurz-Kasch pioneered 
Heatronics for plastics— because we 
have one of the finest installations in 
the industry—and because we know 
Heatronics right now just as thor- 
oughly as we know custom molding. 


For Over 29 Years 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, New York. 


JUNE 1946 


Branch Sales Offices: New York e Chicago e Detroit « Los Angeles e Dallas e St. Lovis « Toronto, Canada. 









ELECTRICAL CONTACT ENGINEERING QR 


Should Your Electrical Contacts Be 
RIVETS * SCREWS or BUTTONS? 


In addition to a great variety of electrical contact materials, the electrical engineer has a wide 
choice of contact shapes and styles. The styles most commonly used are rivets, screws and 
welding discs or buttons. 












Each type of electrical contact has its own advantages and economies. Each is designed 
to serve specific electrical and mechanical requirements. The efficiency of every electrical 
product merits due consideration of desirable contact performance before any contact types 
and shapes are designated. 










RIVET-TYPE CONTACTS The rivet-type contact is While a multiplicity of standard screw-type contacts 
the style most commonly used, especially may be ordered by catalog number, the recommenda- 
in products where the contact is to be tions of Fansteel electrical contact engineers have often 
mounted on a bracket or spring with a_ proved beneficial. 

hole. For dependable operation, rivets 


demand tight assembly. A riveting die is WELDING BUTTONS When weight is a balanc- 













essential ... the use of force, as by hammering, may 
cause cracking of the contact. For a flawless, tight rivet 
assembly, it is important to use an accurately fitting 
die. Rivet-type contacts are available as solid rivets or 


ing factor, welding buttons are often 


used. Where adjustments are required, 
the mating contact may be screw-type. 


With a properly welded assembly, danger 


| | composite rivets; both are available in flat face and of loose contacts is eliminated, and maximum con- 
| | radius face. ' ductivity of heat and current is assured. 















. Buttons, with projection backs or solder flushed, are 
| SCREW-TYPE CONTACTS When the device is_ available in all standard diameters and in flat and 
! of such design that the gap between the radius face. While the Engineer’s Handbook illustrated 
electrical contacts requires adjustment, below gives the product engineer complete information 
a screw-type contact should be used. on all types of electrical contacts, the Fansteel technical 
Both thread end and head end contact _ staff is ready at all times to help users select the proper 
screws are available in a variety of styles, types, shapes, sizes and materials for most efficient 
sizes and screw materials. They are also operation of their products, with due consideration of 
available in a variety of contact ma- production economies. Do not hesitate to consult with 
terials, in flat face and radius face. Fansteel engineers without cost or obligation to you. 








Product engineers find valuable helps in our book- 
let ‘““FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’S HANDBOOK’ ’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. Write for your copy: today. 


. A N 5 T » r L METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


WORLD'S FOREMOST MAKERS OF ELECTRICAL CONTACTS 







| 
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American Develops 


Special Testing Machines 
and Methods 


to insure that you get 


AMERICAN PHILLIPS SCREWS 
of the Right Design for Your Job 


A unique machine : 
by’ American’ En- . Make American’s Engineering Research 
gineers to meas- % . 

) | ure tension and ' Laboratory your own “Information Center” on 
torsion strength ' 


Le SeanAmgzices q any fastening problem. Find out, according 
~ to your own job-requirements, what combi- 
nation of type, size, head, metal, and finish 
will give you the American Phillips Screw 
that will do your job at highest speed, at 
lowest cost, with most lasting satisfaction. 

American engineers will determine for 
you the answers to questions on metallurgy, 
physical strengths of metals, heat-treatment, 
heat-resistance, corrosion-resistance, electro- 
lytic action, suitability of different plates and 
finishes, on the basis of actual test. And in 
these answers you will find extra savings to 
add to the regular American Phillips ad- 
vantages of fast, easy, straight driving with 
power drivers . . . vanished spoilage losses 

. and total time-savings that can run as 
high as 50%. Write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN iii! 


LYLE Monel, Everdur (sili- 
con bronze) 
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of QUALITY 


HE initials “CRL” in the diamond 

represent the research-laboratory and 
technical manufacturing facilities of 
Centralab ....a name outstanding for 
| quality, precision and new develop- 
| ments in the field of radio and electronics. 
| Always Specify Centralab. 

Send for Catalog No. 25. 








| |] oe 
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Division of GLOBE-UNION INC., Milwoukee eT 


a cee me 
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Capacitors 
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Ceramic High Voltage Capacitors 
Bulletin 814 
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Namco “Stellite’—welded Solenoids are built 
in sizes with ratings from 2'%4 to 25 pounds, 
push or pull, at 1” stroke. Combination push- 
pull and other special applications are avail- 
able. For alternating current only, constant 
or intermittent duty. 


If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the so- 


lution in Namco Solenoids. 


Namco Solenoids—with“Stellite”—welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 
We'll be glad to recommend the size and style 
best suited to your job—with standard or special 
terminal blocks and mountings. Like more details? 
Ask for bulletin EM -46. 


Acme - Gridley 4. 


MEUM Tea ea 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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WAYS WALDES 


TIS Lo 
IMPROVED 


FAMOUS “TYPE 10” 





GENERAL EXCAVATOR'S 
TYPE 10 IN ACTION 


An amazing time saving 
money saving machine. 
“Type 10” is precision Ai 
equipment~a revolution- i/o 
_ ary development in ex- — / 
cavating machinery. It’s f 
one of many products— / 
large and small that 
have the design economy 
bie and greater work effi- 
ciency of Truare rings. 
sem 











FREE!...... 


| EN i : . : mee Truarc can improve your prod- 
Cd . aN X ff &, : ucts—cut production and main-. 


r / aa of i tenance costs. Write today for 
: y ? Truarc booklet showing ap- 
. plications and design sketches, 
Specify Booklet 17C. 







NOW YOUR MACHINES CAN HAVE THE DESIGN ECONOMY 
of retaining rings regardless of load, stress or accuracy involved. Waldes 
TRUARC high precision retaining rings do the job of nuts, shoulders, 














U.S. PAT. RE. 18,144 





collars, pins and snap rings. Yet they allow lighter, more compact units— 
make assembly and disassembly quicker, easier. TRUARC retaining rings 
/ give better, more dependable retention because their mathematical preci- 


sion means perfect circularity—insures an unfailing grip. There’s a Truarc 


ring for every mechanical purpose. e 
| WALDES a | 
q 


TRUARC RETAINING See 


TRADE MARK 


WALDES KOHINOOR INC., LONG ISLAND CITY 1, N. Y. 


CANADIAN REPRESENTATIVE: PRENOCO PROGRESS AND ENGINEERING CORPORATION, LTO., 72-74 STAFFORD STREET, TORONTO 
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7 example from Our Production Files 








ENGINEERED PLASTICS 


FROM DESIGN TO FINISHED ASSEMBLY 








REG.U.S.PAT.OFF. 





INCORPORATED 





MOLDED PLASTIC 
GEAR HOUSING 


This molded part is designed for 
geared trim tab control on aircraft 
and is engineered to close toler- 
ances. Contains metal inserts, mold- 
ed in. Plastic gear housings can be 
produced at lower cost than ma- 
chined metal castings. Specific per- 
formance requirements may be met 
thru proper plastic formulations, de- 
termined by our plastics chemists. 


Let us help you obtain the most prac- 
tical applications of plastics to your 
needs. We are experienced in com- 
bining plastics with complementary 
metals, to achieve service features 
that are unobtainable by the exclu- 
sive use of either type of material. 


PLASTIC MANUFACTURERS 


STAMFORD, CONNECTICUT 
INJECTION, TRANSFER & COMPRESSION MOLDING * COMPLETE ASSEMBLY 
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Representatives: NEW YORK CITY—19 West 34th Street © DETROIT, MICH.—805 New Center Building 
CAMBRIDGE, OHIO — 633 Upland Road @« LOS ANGELES, CAL.—1440 S, Robertson Blvd. 
WASHINGTON, D. C.— 4643 MacArthur Blvd., N.W. ¢ CANADA—David C. Orrock & Co., 1405 Bishop St., Montreal 









FORMERLY CUT FROM 
SOLID STEEL 


This blank of a control 
mechanism part was formerly 
cut and machined from a 7% 
Ib block of solid steel. This 
involved 12 machine opera- 
tions and tied up valuable 
equipment. The part was 
Solar precision cast in the 
exact shape required, at an 
appreciable saving in cost. 
Furthermore, the finished 
piece was superior in design. 





























Casts Practically Any Metal 
in Intricate Shapes 
to Precision Tolerances. 


Reduces Machining 
























Solar precision casting is a new method 
of producing small, intricate parts to such 
close dimensional tolerances that little or 
no machining is necessary. Many of the 
hardest metals and the new heat, chemical, 
and corrosion-resisting alloys—which can- 
not be readily machined or forged, can 
be precision cast. 


Over 5,000,000 pieces, involving 614 
different parts in 52 alloys, have already 
been produced by Solar precision casting. 
Solar engineers will be pleased to study 
the application of precision casting to 
your product. Send full information to 
our Engineering Research Department 
for recommendations and quotation. 




















MORE EFFICIENT SHAPE MADE POSSIBLE 


The production of this hol- 
low supercharger bucket 
posed a difficult problem. 
When the bucket was made 
from heat-resisting tubing, 
the metal was damaged dur- 
ing folding. Furthermore, 
only a symmetrical shape 
could be obtained. A Solar 
precision casting provided the 
exact shape required to in- 
crease efficiency, and provid- 


ed it in the proper alloy. 
























IN ONE PIECE - SAVED 32% 


It formerly took four different 
pieces, each separately machined 
and assembled, to make this small 
typewriter part. Solar precision 
cast the part in one piece. Not 
only was the resulting casting 
more suitable than the part as- 
sembled from separate pieces but, 
in addition, there was a 32% 
saving in cost. With Solar preci- 
sion casting, even small, intricate parts can be cast in exactly 
the metal desired to such precision tolerances that machining 


is greatly reduced. 

































BPA ae 


PRECISION CASTINGS 


A DIVISION OF SOLAR AIRCRAFT COMPANY 





1808 Grand Ave. 
Des Moines 5, lowa 


60 E. 42nd St. 
New York, N. Y. 
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as © * 
a it's the X-Dimension that saves 
* S 
tempers, Costs, customers 
/ 
The sets of Hunter springs you see within-a-spring design. Now an 
here force up the bottle platforms of inexpensive flat. wire inner- 
a beverage bottling machine. Lift spring prevents buckling and 
finder springs used to be single, edge takes piston wear. A round music 
wound from flat wire to reduce the wire compression spring shoulders 
possibility of buckling and rubbing most of the load. Down went repairs! 
on piston and cylinder. It was cost- Up went customer satisfaction. 
lier. It lacked certain needed prop- This is a kind of service you can’t 
erties. The nature of design over- blueprint, but it’s there in Hunter 
stressed and broke the spring and springs. It’s the X-Dimension . 
the machine had to be held up for more than you bargained for . . . in 
time-wasting replacements. springs. Make sure you and your cus- 
Hunter came up with a spring- tomers get it for real satisfaction, 


HUN TE HR 
oe ara 


HUNTER PRESSED STEEL COMPANY 


Lansdale, Pennsylvania 


SPRINGS * METAL STAMPINGS « WIRE FORMS 


MECHANICAL AND ELECTRICAL ASSEMBLIES 





CHIEF ADVANTAGES 
OF AMPYROL 


1. High dielectric strength — Permits use of 
thinner walls for low voltage applications. 


2. increased conduit capacity Larger 
capacity wires or @ greater number of wires 
can be carried in @ conduit of given diameter. 


3. Chemically inert— Unaffected by moisture, 
acids, oF alkalis. 


4. Oil resistant—C8" be immersed in oil or 
grease for long periods of time without 
damage. 


5. Croneresistant—Usharmed after months 

of exposure to ozone that would destroy ordi- 

nary rubber insulated wires in @ matter © 
minutes. 


6. Flameproof—Dees not burn, support com- 
bustion, oF carry flame. 


7. Unaffected by sunlight. 


8. Flexible—Can be bent at sharp angles with- 
out damage, and is tough enough to require no 
protective covering for ordinary applications. 


9. Aging qualities—Excellent due to chemical 
inertness. . 


10. Free stripping—StiPs easily and cleanly 
from conductor. 


11. Easy to work—Splices easily and is adapt- 
able to any kind of tape- No special tech- 
niques required. 


12. Surface Smooth, lustrous, easy to keep 
clean. 


13. Colors —Available in 12 brilliant colors that 


do not wear off. Makes identification easy- 


Large and small U-S-S Ampyrol Wire 
and Cables are available. The milling 
and mixing of plastics is under our own 
control and can be varied to meet specific 
customer needs. 
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CHEMICALS don’t 
damage it. 


FLAME doesn’t burn it. 





WATER doesn’t 
penetrate it. 






OIL doesn’t rot it. 


U-S-S AMPYROL is a thermoplastic resin compound that is chemically 
inert. It is unaffected by moisture, acids, alkalis. It has withstood 
complete immersion in oil and naphtha for months without deter- Y nes ant Callet- 
ioration. Fumes from chemical plants, ash pits, steel mills, storage 
batteries, etc., cause no perceptible deterioration. Ozone concentra- 


tions that would destroy rubber in short order have no effect on 1. Re-wiring industrial plants for higher 
Ampyrol. capacity. 

e Fire hazards are reduced, for Ampyrol neither carries flame nor 2. Railway signaling switchboards and con- 
supports combustion. At recommended operating temperatures, trol. 
Ampyrol is flexible yet tough and wear resistant. 3. Machine tool wiring und motor leads. 


Greater capacity of conduits can be obtained with Ampyrol be- 4. Chomies! or process plants, mines, steel 
cause its high dielectric strength permits thinner insulation and — 
greater copper area. On re- wiring jobs, it is often possible to obtain 


5. St flices, h , public buildings. 
enough extra capacity to avoid ripping up the old conduit system. ee ee 


The applications of Ampyrol Wires and Cables are almost un- oS pic Saepenetineny Seen eae 


limited. For switchboards, control apparatus, motor leads, plant 7. Radio sets, electronic devices. 
wiring, railway signaling, radio sets, electronic devices, house 

LISTEN to the United States Steel radio show every 
wiring, and shipboard uses, Ampyrol is distinctly superior. Write Sandey evening. Consult your local newepaper for 
for more complete information. time and station. 


American Steel & Wire Company 
Cleveland, Chicago & New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 

United States Steel Export Company, New York . AMERICAN 
Seat ei 


UNITED STATES STEEL TRG 


U-S:$ Ampyrol Wire and Cable 
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What QUALITIES do you want | 
in Your New Produc 21 
















Probably no part of a motor- 
driven product has more influence on the 
design and operation features than the motor 
itself. That is why, in planning for the sharp 
sales competition that is ahead, more and more 
well-known manufacturers are turning to 
Lamb Electric motors. 


Our 31 years’ experience designing and build- 
ing small motors may prove valuable to your 
engineering department. 


| THE LAMB ELECTRIC COMPANY = A compact motor. 


particularly suitable 
wie KENT, OHIO 


for computing machines 







and other types of motor- 
driven office equipment. 


¢ Space factor in 
this power unit 
is minimized by having 
output shaft at right 
angles to motor shaft. 


Typical applications for this motor: Base-mounted, explosion-proof 


industrial vacuum cleaners, agita- aircraft geared fuel transfer pump 
tors, sirens and colloid mills. motor. 














- SPECIAL APPLICATION 2» 
FRACTIONAL | HORSEPOWER 
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[| Go ONE STEP beyond Solderless Wiring... 
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Make FAST, PERMANENT Splices 


CONNECTORS 


@ Low installed cost—no skilled labor required 

@ High production speed—only ONE operation of AMP Press 
to Tool makes perfect splice 

@ Minimum space—ideal for modern compact appliances. 
Smaller than grommets 

@ Maximum efficiency—excellent electrical characteristics; UL 
opproved; fully insulated splices 


SHNALS 


For GREATER Production Line Economy 
AMP PLASTI-GRIP Terminals are delivered complete with 
insulation—ready to install. This means that the terminal 
with insulation is BOUGHT, STOCKED, HANDLED, and 
INSTALLED as a unit. 


You can save FOUR production operations. Figure it 
out for yourself this way: 


Company "A” mass-produces electrical appliances; uses 
solderless terminals, but applies separate insulation tubing 
over terminals. Here are their EIGHT basic production steps — 

1. Buying terminals 5. Handling terminals—stockroom to 

2. Buying insulation tubing work area 

9. Stediing terminate by dee 6. Handling insulation—stockroom to 


work area 
4. Stocking insulation tubing . Installing terminals on wire 


by size . Installing insulation on terminals 


From 8 to 4 in ONE STEP 
Company ''B” also mass-produces electrical appliances; 
but uses AMP PLASTI-GRIP Terminals. Here are their 
basic operations—only FOUR, because terminal and in- 
sulation are a single unit. 


1. Buying terminals 
2. Stocking terminals by size 
3. Handling terminals—stockroom to work area 
4. Installing terminals on wire—ONE AMP Tool or Press 
Die installs AMP PLASTI-GRIP Terminal-Insulation Unit 
in a single operation. 
The answer is obviously — PLASTI-GRIP for low production costs!!! 
Note these outstanding PLASTI-GRIP features 


®@ Skilled labor unnecessary for installation 

@ Fully approved by Underwriters’ Laboratories for both 110 and 220 volt 
applications 

®@ Insulation withstands up to 9000 volts in dry air breakdown tests 

®@ Wire sizes 22 to 10 inclusive 

@ Wide variety of tongue shapes and stud hole sizes 


Write for full information, samples and prices TODAY 


PLASTI-GRIP... The ONE OPERATION Insulated Connection that reduces Your Installed Cost ! 


JUNE 1946 


AIRGRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 


DAVID C. ORROCK, 1405 Bishop $t., Montreal, Que. 
In Canada: F. N. ADAMS, 726 Homer Street. Voncouver, 8. C. 
F MANLEY CO., 43 Victoria Street, Toronto, Ont. 
















RE VOU GETTING FULL USE 


OF YOUR INDUCTION HEATING EQUIPMENT? 


A ISiMag technical ceramics. are widely 
used in induction heating equipment and in 
devices to hold the products being heated. 
They have demonstrated . unbelievable 
ability to ‘take it'’ in difficult applications. 
They are custom made to your blue print. 


They open the way to gang run set-ups 


that can be operated by unskilled workers 


‘ 





AMERICAN LAVA CORPORATION 


CHATTANOOGA 3, 


with minimum training. Our engineers are 
interested and will be glad to work with 
you on your problem. AlSiMag is not of- 
fered as a cure-all in this field. But there are 
many applications where no other material 
can serve so well. May we help you find 
out whether you are getting the most out 


of your electronic heating equipment. 


TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 





ENGINEERING SERVICE OFFICES: 
ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 @ NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 


CAMBRIDGE, Mass., 38-B Brattle St., Tel: Kirkland 4498 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 @ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 


e CHICAGO, 9 S. Clinton St., Tel: Central 1721 


TS 





Custom made AlSiMag §technico! 
ceramics are used in gang run 
devices, fixtures, locators, spacers 
and jigs to hold products during 
such operations as: forging, weld: 
ing, heat treating, hardening, stress 
relieving, annealing, melting, bond- 
ing, brazing, soldering, curing, dry: 
ing, sterilizing. 





Original Award July 27, 1942 
Second Award February 13, 1943 
Third Award September 25, 1943 

Fourth Award May 27, 1944 

Fifth Award December 2, 1944 





partners in 


Kee 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


JUNE 1946 


@''The impossible takes a little ionger”...this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have 
been partners, in this sense, in creating the greatness of America, in making 
possible our fleets of ships, our skyscrapers, our overwhelming weight of armor 
on the battlefield...So universally is K & E equipment used, it is self-evident 
that every engineering project of any magnitude has been completed with the 
help of K & E. Could you wish any surer guidance than this in the: selection of 
your own “drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

e pered, without the harsh feel of sharp cor- 
creafti Ng ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 

ments are strong and durable, for their 

precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.,U. 8. PAT. OFF. 

















Yiwe million dollars 


@ In 1930, a small brick building in Toledo housed 
the beginning of the first Plaskon product. Today, 
on a 40 acre tract in that city, a great new five million 
dollar plant is being erected to meet world demands 
for the wide range of versatile Plaskon materials. 


Modern equipment based on 15 years’ experience by 
Plaskon chemists and engineers has been especially 
designed for the new Plaskon structures. These 
facilities will be controlled by efficient processes for 
the mass production of Plaskon molding powders, 
coating resins, glues and industrial resins. 


The new Plaskon five million dollar plant will 
stimulate greater research, experiment and devel- 
opment in the synthetic resin field; will permit vast 
expansion. in the production of Plaskon molding 
compounds, coating resins, resin glues and special 
industrial resins; and will open greater opportunities 


PLASKON DIVISION, vissey -OWENS- FORD GLASS COMPANY 
2137 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 














for Plaskon service to the molder, fabricator and 
industry in general. 


Plaskon Materials today include urea-formaldehyde 
and melamine-formaldehyde plastics for molding a 
wide variety of useful products; resin glues and 
laminating resins for bonding, veneering or lami- 
nating wood, paper, fabrics, glass fibers and other 
materials; coating resins for the paint and varnish in- 
dustry; and specialty resins for new and unusual uses. 


For years, Plaskon research chemists and engineers 
have kept a finger on the pulse of industry. They 
have studied trends. They have formed the habit 
of looking ahead. Their efforts bring you Plaskon’s 
five million dollar contribution to the plastics and 
resins field . . . and will continue to serve and 
grow with the industry’s fast-expanding needs 
for these vital materials. 


TRADE MARK REGISTERED 
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The DeJur Model 120 
Miniature (1 %.”) Meter 


Compact, Trouble-Free Modern Design 


BUILDS GREAT LITTLE METERS 


The precision-built DeJur 
114” Meters are doing a 
man-sized job on many 
applications where space 
must be conserved. 
DeJur EXTERNAL 



















PIVOT construction gives 
maximum accuracy — re- 
duces pointer-rocking, and 
wear on bearing surfaces 
—greatly lengthening the 
life of the instrument. 


External Pivot 
(As Used by DeJUR) 


DeJUR RHEOSTAT = POTENTIOMETERS 


ARE PRECISION BUILT... 





Send details of your requirements to 
DeJur. Our engineers will gladly ad- 
vise the correct instrument to meet 
your needs. 


BmMmeraeRS.. 
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in a wide line of models for many 
electronic and general electrical ap- 
plications. They are electrically and 
mechanically engineered to meet 
the precise requirements of electri- 


cal manufacturers. 


The 11 Watt Model 275 (illus- 
trated) is typical of DeJur Poten- 
tiometers. Rugged yet light in 
weight, it is built to give outstand- 
ing service under the most severe 


operating conditions. 


WRITE FOR THE LATEST DeJUR CATALOG 


DeJUR-amsco CORPORATION 
LONG ISLAND CITY 1, N. Y. 


& 


POTENTIOMET ERs 





Internal Pivot 
(Not Used by DeJUR) 











It isn’t like the metallic 
decoration on tableware 
...an art known even to 
the ancient Egyptians. 


ORNING metallizing is a per- 
i. manent union of metal to glass 
so strong it will withstand a pull 
of 2000 pounds per square inch! 
This kind of metallizing permits a 
glass part to be permanently sol- 
dered into place. And that means 
fewer parts, faster assemblies, 
hermetic seals, better products! 
When you think of Corning metal- 
lizing, forget about metal that’s just 
painted on—or cemented on—or 
cast on. This is something entirely 
different,a development of Corning: 


AUS EASE 


eS 
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Research, which is doing a real 
job in a dozen different industries. 
Corning metallized glass parts are 
available in virtually any shape or 
size or glass formula. To get the 
complete story, write today for 
bulletin EL-Z-Z10. Or if you have 
an immediate problem you think 
Corning metallizing might solve, 
one of our engineers will call at 
your convenience. Electronics Sales 
Department M-6, Technical Products 
Division, Corning Glass Works, 
Corning, N. Y. 


“PYREX”, «“VYCOR” and «-CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. Y. 





HOW MUCH DOES IT COST? 
Without knowing exactly 


what you want, that’s hard to 
say. But this glass tube )4” in 
diameter by 114” long with 
14” metallized bands on each 
end, in lots of 100,000 to 
1,000,000, costs from 2c to 5c 
each, depending on the glass 
and tolerances required. 
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Here's a case where “looks” belie the 
facts. The new model “Quintuplet” Can Opener made by 
the Cahil Manufacturing Company looks like a costlier 
assembly job than the old one— but it isn’t. It’s 84¢ 
cheaper, thanks to common sense assembly engineering 
and P-K Self-tapping Screws. 

By eliminating hand operations and high cost special 
parts, and by combining the functions of other parts, 
P- K Assembly Engineers helped this company adilaes 

“an outstanding improvement in the product from the 


user’s standpoint, plus considerable savingsin time, labor, 
and material” according to Mr. J. A. Cahil, President. 


Such savings are not uncommon where Parker-Kalon 
fastenings are used — they often run as high as 30% to 
50% through the elimination of needless tapping, bolt- 
ing, riveting, and inserts. 

Can you apply these benefits in your assemblies? In 
seven out of ten assembly jobs submitted to us, the 
answer is “Yes”. A P-K Assembly Engineer will call and 
help you find all possible savings—or, mail assembly 
details for recommendations. Parker-Kalon Corp., 200 


Varick Street, New York 14, N. Y. 


SOLD ONLY THROUGH ACCREDITED P-K DISTRIBUTORS 
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SELF-TAPPING SCREWS 
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NEW ENDURANCE 
NEW PRECISION 


in this 
» brand-new line of 
G-E limit switches 
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How can you be sure that a limit switch will 
trip at the same point a year, two years, even ten 
years from the day you installed it? Easy! Just 
specify one of these new G-E switches. Then you 
know you're getting a precision switch that will 
perform accurately within plus or minus 5 mils, 
even after millions of operations. 


TECHNICAL DATA for 


G-E. LIMIT SWITCH 


CR-9440J1 


Lever lengths 
a Travel 


(Lever is adjustable in 3-degree incre- 
ments by loosening screw and rotat- 
ing to desired position.) 

Torque required for: 


Contact unit — Single-pole, double-throw. Con- 
tacts are double-break. 

Enclosure—Oil-proof construction for machine 
tool and similar applications. 
Mounting data—Conduit diameters, 34 in. and 
Y_ in. Switches can be either base mounted or 
side mounted. Knockout in base plate opposite 
wiring cavity is provided for back wiring. 


GENERAL 


That’s because G.E. has completely redesigned 
its limit switches to resist the mechanical wear 
that invariably changes tripping points. Every 
component part in the snap-action mechanism 
has been case hardened to reduce wear and give 
sustained accuracy over a long period. The con- 
tacts are of fine silver and an ultra-fast, positive 
make-and-break action is provided by the load- 
and-fire switch mechanism. Every switch is made 
for long, hard, service. 


BUILT-IN VERSATILITY! 


The unique features of these neat-looking limit 
switches enable you to adapt them to widely vary- 
ing conditions of installation. (See panel at left 
for technical data.) Though small and compact, 
they are nevertheless easily installed. They help 
keep your machine tools, conveyors, and other 
automatic equipment truly “automatic” by stay- 
ing on the job without fuss or bother. 

Complete dimensions, installation data, etc. 
are now available. Check “Limit Switch Data” 
on the coupon. 


ELECTRIC 
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TIMELY HIGHLIGHTS 


NEW midget 
LIMIT SWITCHES, TOO 


They're only 3% in. x 1% in. x 1% in. 


These tiny units are only half the size of ordinary 
limit switches — yet they'll do a man-sized, high- 
precision job for years without showing signs of 
mechanical wear. Use them where mounting 
space is tight. The heads are interchangeable for 
roller lever, push rod, or plunger operation and 
can be rotated in 90-degree increments with re- 
lation to the switch body. Enclosures are oilproof 
for machine tool application. The contact unit 
is single-pole, double-throw with fine silver, 
double-break contacts. You'll find ample room 
for wiring them with convenient screw terminals, 
Mounting holes are lécated on the back and side 
for mounting in any position. 


Roller-lever operated 


Complete operation of con- 
tacts made by 20-degree rota- 
tion of lever in either direc- 
tion. Overtravel of 15 degrees 
in both directions is pro- 
vided. Connection conduit 
diameter is half-inch. Torque 
of 1 in. lb operates lever. 


Push-tod operated 
from top 


Movement of push rod required 
to operate contacts is 0.050 in. 
Overtravel of 34 in. is provided. 
Operating force of 134 lb nec- 
essaty to operate push rod. Con- 
nection conduit diameter is half 
inch. Also available with roller 
in end of push rod. 


Push-tod operated 
from side 


Same specifications as push- 
rod operated from top type, 
except operating force of 4 Ib 
actuates push rod. Overtravel 
of Y4 in. is provided. 


WHEN 
A SHAFT 
WON'T DO! 


Wherever you want to transmit motion between 
points and a mechanical device won’t do because 
it’s too complex or the distance involved is too 
great, let a selsyn system do the job electrically. 
General Electric makes power selsyn transmitters 
and receivers as well as indicator selsyns with a 
response accurate to plus or minus 5 degrees; 
high accuracy units, to 1 degree. Ask for data 
on indicator selsyns and on power selsyns. 


CABLE THAT HAS 
TO BE GOOD! 


Flamenol, Style 

FL, G-E’s famous 

low-voltage cable, 
. encounters so 
F many different op- 
erating hazards in 
its applications 
| that it has to be 
| good to stand up. 
| And it does! It’s 

practically im- 

mune to cutting 
oils. Battery acids, mild alkalis, and other chemi- 
cals won’t harm it. Also, Flamenol cable is flame- 
resistant. Its small diameter saves space, it pulls 
through ducts easily, and it strips freely. It has 
a tensile strength of 2000 pounds per square 
inch. Manufactured to ASTM Standards D734- 
43T. Check Bulletin GEA-3280A for details. 
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GENERAL (4) ELECTRIC 


ELECTRICAL MANUFACTURING 





R. I. INSULATED WIRE CO. Inc. 
50 Burnham Avenue 
Cranston, Rhode Island 





Copper, Nickel or Monel Conductors 


Manufactured in accordance with N.E.M.A. Specifications 


Approved by Underwriters’ Laboratories, Inc. 
Copyright, 1946. br 
ae oe Wire Co. Ime 


Representatives In Principal Cities vensten, Bt 
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Bunting rrr offer cdvantages which we would like to discuss with you 


$ 


The Bunting a & Siinse Co., Toledo 9, Ohio. Branches in Principal Cities. 
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aC en Spot Welders 


This assembly line can be applied to many prod- 
ucts and parts where metals have to be joined 
together... refrigerators, sink cabinets, railway 


coaches, automobiles, and in this case—stoves. 


Each jig is mounted on a dolly. The first 
operator spot welds certain parts, then rolls the 
dolly to the next man, who in turn moves the 
dolly to the third and fourth operators. Each 


one has specific spot welds to make. 


Portable gun spot welders make possible this 
fast production operation. Each gun is designed 
for specific work, such as corners, frames, and 
various hard-to-get-at places. Taylor-Winfield 
makes many and varied designs of guns for sim- 
ple as well as intricate or out-of-the-ordinary 
spot welding jobs. 


The advantages are numerous. More eer 
Ieee stem Oh amet ae me Coral ats) 
the finished product with increased strength and 
durability . .. highest possible rigidity . . . elimi- 
nation of costly punch and die work such as 
piercing holes for bolted or riveted construction. 


Most important, portable gun welders can 
be used to weld at many angles and on almost 
any shape of product. 
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a, Get the full production story on resist- 


ance welding from a Taylor-Wimield 
sales representative, available through 
letter or phone call. 


4 


The superintendent of the above production line has this to 
say about resistance welding: . 


“For multiple joining of our sheet metal parts of dif- 
ferent gauges and shapes, resistance welding is the 
best known method. It leaves little to be desired.” 


Tie TAYLOR-WINFIELD 
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A Thin Layer of Precious Metal 


Plus Inexpensive Base Metal 
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Gives You Precious Metal 
Performance . . . ECONOMICALLY 


Solid metal performance at a cost slightly more than base 
metal .. . that’s what you get with General Plate Laminated 
metals. 

In addition to economy, these versatile laminated metals 
give you such advantages as ease of fabrication, workability, 
high corrosion resistance, better electrical performance and 
long life. They are available in flat stock, tube or wire... . 
inlaid, covered one or both sides. Some fabricated assem- 
blies such as electrical contacts are also available. 

Investigate General Plate Laminated Metals, today. Use 
them in such tat as electrical equipment, chem- 
ical apparatus, electronic devices, appliances, mobile equip- 
ment and instruments. 

General Plate engineers are available for consultation on 
your metal problems. Write for their services. 


GENERAL PLATE DIVISION 


of Metals & Controls Corp., Attleboro, Mass. 
‘50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, 
Altadena, California; Grant Bidg., Pittsburgh, Po. 
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Sunup to sundown used to be a full day for a hard-working hen. 
Now alert poultrymen keep their flocks up late with a light that comes on 
automatically at dusk, rouse them with another flood of light before dawn. 
Hens feed longer, lay more eggs. The automatic light-timer uses a 


Telechron synchronous electric motor. 


This odd but useful device is only one of countless ways Telechron 
motors are serving the makers of automatic timing, switching, recording 
and control equipment. They can be applied as easily to complicated 
control mechanisms as to the simplest devices. A Telechron motor is the 
answer to almost any question of automatic or semi-automatic control. 


Are you wrestling with such a question? Hundreds of applications have 
been worked out by Telechron in co-operation with manufacturers. 


Telechron motors are self-starting, reach rated speed almost instantly. 
They operate in perfect synchronism with all commercial frequencies . . . 
cannot run faster or slower. Conservative torque ratings, precision build- 
ing and Telechron’s exclusive capillary oiling system assure years of 
trouble-free service. Why not talk over your needs with Telechron’s 
application engineers? Address Motor Advisory Service, Dept. H. 


96 


Telechron Motors Are Now 
Being Used in 


Stoker, Oil Burner, and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Musical Devices (Juke Boxes) 

Household Appliance Timers 


SYNCHRONOUS MOTORS 


TELECHRON INC. - ASHLAND, MASSACHUSETTS 
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LITTLE COMPONENT* 


-.- THANKS TO 


MYCALEX 





THE “PERFECT” LOW LOSS INSULATION 


The problem was to mold insulating material of 
exceptionally low loss factor and high dielectric 
strength into a closely integrated bond with a metal 
insert of high conductivity. The difficulty was acute, 
for both materials had to have virtually the same 
coefficient of expansion in order to insure an effi- 
cient electrical and mechanical seal. High resistance 
to arcing in the insulator was also imperative. It had 
to be moisture-proof and heat-resistant. 


MYCALEX 410 (Molded Mycalex) proved to be the 
only solution after many other insulators had been 
tested and rejected . . . because MYCALEX has the 
ideal combination of electrical and mechanical 


properties for today’s high frequency applications. 


Have you a problem involving the sealing of high- 
est type insulation with metal? Are your specifica- 
tions particularly exacting? More than 25 years of 
leadership in solving the toughest high frequency 
insulating problems make MYCALEX a “natural” 
to solve yours. Our engineers will be pleased 
to cooperate. | 


*PANEL JACK 
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TRADE MARK REC US PAT OFT 


MYCALEX CORPORATION OF AMERICA 


“Owners of ‘MYCALEX’ Patents” 






Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 


PRODUCT DURABILITY 


Problem: To improve life and service of gibs and re- 
tainer plates on high speed sanders. Parts must be 
able to withstand considerable abuse. 


For many years Richardson has been 
helping to solve the plastics problems 
of industry. Our experience is at your 
service. You will find it a diversified 
service, with skilled plasticians ready 
to help you mold or larninate what- 
ever grade and type of INSUROK 


is best for your application. 


Solution: The problem was solved by the use of plas- 
tics. From the big family of INSUROK Precision 
Plastics, Richardson Plasticians selected Lami- 
nated INSUROK, grade CG. For this material 
has a high natural graphitic content and is 
especially suited for parts subject to friction and 
hard usage. 
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Courtesy, 
Sundstrand Machine Tool Co., 
Rockford, Iil. 


te WS eNO COMPANY 


LOCKLAND, CINCINNATI 15, OHIO F Sales Headquarters: MELROSE PARK, ILL. 


haha YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 
Siices, CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Tei-lal NEW BRUNSWICK, NEW JERSEY 
{ DETROIT: 6-252 G.M BUILDING, DETROIT 2, MICHIGAN {INDIANAPOLIS 1, INDIANA 
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‘Factors favoring use of 
simple, compressible rings 


A compressible ring, placed either in a counterbore 
or in a groove, offers an effective yet simple means of 
sealing rotating shafts. Properly designed and installed, 
such a ring is non-binding, non-scoring. It can be made 
comparatively small in cross section when space must be 
conserved. And since it does not depend for its effective- 
ness upon springs, fingers, or other mechanical parts, it 
is relatively low in cost. 

Armstrong’s Cork-and-Synthetic-Rubber Compositions 
make excellent ring-type seals. These compositions com- 
bine the oil resistance and strength of synthetic rubber 
with the true compressibility of cork. Under compression, 
each air-filled cell of cork acts, in effect, as a self-con- 
tained spring. Constant pressure is maintained against 
the shaft without extrusion of the sealing medium. 


To insure radial compression when assembled, cork- 








SEND FOR FREE BQOKLET 


For specification and application data on Arm- 
strong's more than 50 resilient sealing mate- 
rials, send for a free copy of the latest edition 
of “‘Gaskets, Packings, and Seals," twelve 
pages of helpful information. Address Arm- 
strong Cork Company, Gaskets and Packings 
Dept., 9506 Arch St., Lancaster, Pennsylvania. 
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and-synthetic-rubber rings normally are furnished with 
the I. D. 1444” scant, the O. D. and the thickness 142” 
full. These allowances, however, are influenced by the 
size and speed of the shaft and by the pressures involved. 
Half-rings also can be supplied for use in split housings 
as illustrated above on the right. 

While cork-and-synthetic-rubber compositions ‘are 
high-friction materials, binding is easily prevented by 
applying oil, grease, or graphite to the ring. One lubrica- 
tion lasts for the life of the seal. Lubricant can be applied 
either in your factory or ours. 

Since minor design details often assume major impor- 
tance when a sealing material is chosen, we suggest that 
you call in an Armstrong Gasket Engineer before you 
set up your sealing specifications. Behind his counsel are 
our 34 years of gasketing experience and our wide-range 
line of standardized sealing materials. 

If you prefer, send us drawings and details of your 
application. We'll gladly give you unbiased recommenda- 
tions. Either way, there’s no obligation. 
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Precision—exactness—minuteness- 

to-detail are all synonyms for ac- 
curacy. Choose whichever word you will, we in 
the plastics business know that the primary 
requisites for a perfect, finished article are ac- 
curate molds. So, here at General Industries high 


technical skill and fine machining ability go into 


making them. This extreme care pays off in extra 


dividends for you—because an accurate mold 


cuts down machining operations, assures you 
quicker delivery—and, above all, guarantees a 


positive meeting of specifications. 


Then, just to make certain you receive the 
finished product “just the way you want it”, 
we maintain a series of constant tests and 
checks, on the finished part, with precision 
instruments. 

So you see, from the time you come in to consult 
us about your product, until final delivery ix 
made, General Industries leaves nothing in the 
plastics molding job to the element of chance. 
There’s no substitute for knowledge and experi- 


ence—both of which are here at your disposal on 


your plastics problems. 
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HIGH HEAT RESISTANCE 


is only one reason why 


ROCKBESTOS 


carries a long life! 


You get a lot more than well insulated conductors when you 
buy Rockbestos wires, cables and cords . . . you get insurance 
against practically every operating condition or destructive 
element that may cause wire-failure, product breakdown, 
rewiring, servicing or replacement. 

If you make toasters, ranges, lighting fixtures, furnaces, 
movie projectors, ovens, rheostats or other heat-producers, 
you get wire or cord that’s built to take baking temperatures 
for years without getting brittle or cracking. 


If you make motors, mining machines, cranes, railway loco- 
motives or other equipment that has to take severe service, 
you get wire and cable that won’t break down under over- 
loads, high ambient temperatures, oil, grease or corrosive 
fumes. 


If you make radios, switchboards, cash registers, elevators, 
electronic controls, calculating machines, railway signaling 
equipment or other apparatus that must give dependable 
service under long usage you get wire that is permanently 
insulated to resist aging and oxidation and eliminate fire- 
hazard. 


For whatever you make, from airplanes to washing machines, 
use Rockbestos wires to protect your product’s performance. 
Write for a catalog which tells how impregnated asbestos 
prevents wire-failures in 125 different types. 
ROCKBESTOS PRODUCTS CORPORATION 
824 Nicoll St., New Haven 4, Conn. 














The Wire with Permanent Insulation 
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600 VOLT SWITCHBOARD WIRE 


(National Electrical Code Type AVB) 


This wire was designed to make compli- 
cated wiring jobs permanent and flame 
resistant. The impregnated felted asbes- 
tos wall beneath the braid insures fine 
appearance of the finished board as it 
gives when sharp bends are made to 
prevent braid cracking. It also protects 
the varnished cambric tapes next to the 
conductor as it won’t bake brittle or flow 
under heat, won’t dry out with age and 
won't burn. Rockbestos A.V.C. Hinge 
Cable, Switchboard Bus Cable and other 
Rockbestos A.V.C. constructions have 
the same characteristics. 


One of 125 permanently insulated wires, 
cables and cords designed by Rockbestos. 
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In designing die castings, it is important to remember 
that flash always occurs on castings at the die partings, 
and that steps can be taken in design to bring the flash 
where it can be trimmed most easily and quickly by a 
shaving die. 


Cost of flash removal is minimized when: 


1. The die parting can be in a single plane. 

2. Slides and movable cores are not required in the die. 

3. Cores do not join or intersect in forming the casting. 

4. Blind holes rather than through holes are employed. 

5S. Contours of the casting at the parting are of simple shape. 
6. Flash occurs at points where other machining is required, 
in which case a separate flash removal operation is avoided. 


Flash which runs along a flat surface, and is not at 
the extreme edge of the casting, is gifficult to remove 
cleanly without leaving tool marks on adjacent surfaces. 


\The designers of the above zinc alloy die cast coffee mill 


housing avoided this problem by merely employing dec- 
orative beads on either side of the casting at the parting 
line. Thus the flash occurs on the beads, from which it is 
easily shaved off without marking the surrounding areas. 


Additional data” on trimming and other design con- 
siderations appear in our booklet “Designing For Die 
Casting.” To insure that you will get the most from your 
die casting dollar, ask us—or your die casting source—for 
a free copy of this booklet. 





THE NEW JERSEY ZINC COMPANY * 160 Front St., New York 7, N. Y. 
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Ciltied 


Make It Automatic, Electrically 


WO factors combine to accelerate the 

trend toward further automaticity in 
machine tools and related production ma- 
chinery. First, the general level of skill 
of machine shop workers has been declin- 
ing at a rate that became accentuated dur- 
ing the war emergency. Second, the post- 
war upsurge in hourly wage rates, pyra- 
mided on top of high wartime wages, has 
made it essential to increase the output 
efficiency of each worker if costs are to 
be held down. 


The skilled, all-around machinist is be- 
coming the vanishing American. In recent 
years, apprenticeship training has been 
aimed not at that objective, but to develop 
tool and die makers and production super- 
visors. During and prior to the war years, 
workers were trained in rush courses as 
specialty machine operators, but the spe- 
cialization became so refined that even the 
familiar designations “milling machine 
operator” or “turret lathe hand” no longer 
applied, especially in the mass production 
factories. 


In the future, industry will employ more 
and more “button pushers”—electrical, of 
course. Special tooling and automatic 
cycling will replace the former manual 
skills, and power-operated devices will 
replace muscular effort to a large extent. 
Controls will be of the servo type rather 
than mechanical leverage systems. Foot 
switches will replace ponderous treadles 
on punch presses, and the back-breaking 
toil will be taken out of ram-type turret 
lathes, to cite but two examples. Thus, 
the fatigue factor will be eliminated. 


When motion study and micromotion 
study became popular some years ago, the 
greatest attention was paid to reducing 
-hand and arm motions to a miniijfim in 
bench assembly operations. Too féw ma- 





chine designers have applied the techniques 
in their work, yet the possibilities are great. 
For small work the ultimate in such appli- 
cation is the one-cycle machine. Pushing 
the work piece into the holding fixture 
trips a snap-action switch and initiates 
the machining cycle, including clamping 


and unclamping the piece. There is only 
one straight line motion of the arm. Such 
a design reduces fatigue to a minimum and 
enhances worker efficiency. This is button 
pushing, 1946 style. 


Not only will new machinery be designed 
with such electrical controls, but existing 
equipment will have to be modernized by 
electricity. Sweeping changes of this 
character are now being made by some of 
the largest electrical manufacturers. 


The next five years should be ones of 
great opportunity for the electrical engi- 
neers in machine tool plants. There is an 
open invitation for them to show their 
stuff. A word of caution should be spoken: 
Keep it simple and always bear in mind 
the maintenance man’s problem. Until the 
day arrives when every moderate-size 
manufacturer will employ an electrical 
engineer, servicing will largely be done 
by the plant electrician or machine re- 
pairman. If the circuits employed are 
necessarily complicated, “simplified” wir- 
ing diagrams will have to become simpler. 
They will have to become more diagram- 
matic in form. Conventional symbols will 
not suffice. 


Above all else, however, accessibility is 
paramount. This factor is the main spring 
of the automotive exceptions to the Ma- 
chine Tool Electrical Standards. If ap- 
plied electricity is to live up to its expecta- 
tions, fear of service difficulties and at- 
tendant delays should be designed out of 
the fully electrified machine tool. 
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Electrical Manufacturers Beset 


By Many Difficulties 


* With reconversion practically completed. the president of NEMA reviews the factors 
holding back full production today, particularly of appliances. The most obvious ones 
are shortages of materials and components, both related to labor difficulties. 


Based on an interview with 
R. L. WHITE 


President, National Electrical Manufacturers Association 


ATERIAL and component shortages continue 
to harass electrical manufacturers. Hence, op- 
timistic production estimates made at the first 

of the year have had to be revised drastically down 
ward as the year has worn on and the industry has 
met one obstacle after another. The reasons are varied 
but interrelated : Labor shortages, strikes in basic indus- 
tries, like steel; strikes in major electrical equipment 
companies, and the inherent dislocations of the normal 
demand-supply balances occasioned by control of prices. 
Production in 1946 will probably be under the 1941 
figure, particularly for domestic appliances, despite un 
precedented demands. 

As of early May, it appears that the ultimate pro- 
duction of domestic appliances by the whole industry 
will be 90 per cent of the 1941 figures. It could have 
been much more, had the pace set in January been 
maintained and had it not been halted by crippling 
strikes among material suppliers as well as the major 
producers of appliances. It may be even less than 90 
per cent as the result of the far reaching effects of the 
soft coal strike, which are already being felt in steel 
production and in the form of freight embargo on all 
classes of other than perishable goods. 

Reconversion has not been the problem that some 
expected and it is pretty well licked. For the heavy 
electrical equipment plants, there was no reconversion 
problem worth mentioning. Like the steel mills, they 
make much the same products in war and in peace. For 
the makers of lighter electrical products, it was quite 
a different matter. In general, they were wholly out 
of peacetime production during the war vears ; they made 
fuses, gun fire control apparatus, radar and other elec- 
tronic components. At the start of the war not only 
was a great deal of machinery retooled for these non- 
commercial products, but many production facilities were 
left idle. Non-essential equipment was stored and as- 
sembly lines torn out. Porcelain enamel installations 
were shut down as well as plating and buffing rooms. 

This was a war of high explosives and welded steel 
and cast steel. While the heavy foundries were kept 
busy in the greatly expanded machine tool program, 
there was little demand for cast iron for end products. 
Few of the lighter industries could convert to heavier 
tvpe of work. 
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Obtaining castings for peacetime production has 
proved to be a real obstacle. Whether one buys castings 
from a jobbing foundry or makes his own, the complaint 
is the same: Can't get workers even with offers of 
premium pay. People simply do not want to work in 
foundries. Despite mechanization and efforts at air 
conditioning, the foundry is still a hot and dirty place 
compared to the machine shop and assembly bench or 
line. Workers would prefer lower pay at a bench or 
machine tool than the dust and fumes from even a mod- 
ern foundry. 

As a direct result of this condition, manufacturers 
of fractional-horsepower motors are adapting die cast 
aluminum end bells, and domestic washing machine pro- 
ducers are similarly shifting to die cast gear housings 
in place of using the traditional gray iron. This situa- 
tion seems basic in the Middle West as well as in New 
England. It has been part of the reconversion problem 
that may have to wait for years to get back to normal. 
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\nother field apparently unattractive to workers is 
that involving buffing and polishing operations. Most 
makers of table top appliances find a bottleneck in the 
production of “bright work.”” Attempts to transfer these 
operations back to the prime supplier have proven futile. 
Buying rolled polished stock from the steel mills, for 
instance, would save a buffing operation prior to plating. 
With the present wage-cost-price situation and low 
margins per ton in the steel industry, however, the mills 
prefer to roll high tonnage items rather than to take on 
specialties on which there are higher operating costs and 
smaller profit. Included in this category also are enam- 
eling steel—a big item for electric range and refrigerator 
makers—and deep-drawing steel. 

The same is true of electrical sheets, a really critical 
item among motor and transformer manufacturers. 
Even more critical is the shortage of copper wire, due 
to get worse rather than better as a result of the pro- 
longed strikes at the copper mines, smelters and mills. 

As a result, the appliance manufacturer who makes 
some or all of his motor requirements is no better off 
than the manufacturer who depends upon outside 
sources. Then too, overall production of fractional- 
horsepower motors was seriously affected by three 
major strikes, at plants of General Electric, General 
Motors and Westinghouse, which in the aggregate sup- 
ply a substantial amount of the total market. 


RECONVERSION NEARLY COMPLETED 


Where plants had completely gone over to war work, 
reconversion is now 80 to 85 per cent complete. Mak- 
ing the last 15 to 20 per cent may take as much as 
nine months to a year more. For in changing back to 
peacetime production and in planning for postwar 
models, much new equipment had to be ordered. Par- 
ticularly in view of rising wage rates and declining labor 
efficiency, tooling had to be improved and cost-cutting 
methods introduced. In some instances, this has in- 
volved entirely new departmental layouts. It has meant 
introduction of new conveyor systems, new lighting, new 
enameling and baking ovens, new heat-treating equip- 
ment. 

During the war years, little planning for peactime 
production could be done and placing of equipment 
orders was even further delayed, much of it until after 
V-J Day. A great deal of the high production equip- 
ment is necessarily special-purpose or is specially 
tooled. It is here that the longest delays are occurring. 
Meanwhile production is proceeding on more general- 
purpose setups, involving necessarily higher production 
costs. Another tight spot is in the supply of punch 
presses, widely used in the manufacture of appliances, 
electronic equipment, switchgear, motors and trans- 
formers. Deliveries are quoted as far as a year ahead. 

In addition, a certain amount of new construction is 
going forward, this despite the large expansion that took 
place during the war years. Not all of this is manufac- 
turing space; some is for increased warehouse facili- 
ties. Most of this construction was under way by the 
time drastic restrictions on building were put into effect. 

What the potential demand for electrical appliances 
is today is difficult to state concretely. It is huge, we 
all know. Some companies like Landers, Frary and 
Clark, have no backlog of orders in the ordinary sense 
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R. L. White has had a long association in the 
electrical manufacturing industry starting with 


Western Electric Company, Inc., in 1920. In 1923 
he became assistant treasurer in a branch plant of 
Landers, Frary & Clark at Great Barrington, Mass., 
and in 1927 was made assistant treasurer of the 
main plant at New Britain, Conn. In 1928 he was 
elected treasurer of the company and in 1941, 
president. Mr. White’s company manufactures an 
extensive line of electrical appliances, including 
ranges, washers, vacuum cleaners, and numerous 
smaller appliances, as well as hardware, food chop- 
pers, cutlery and other utensils. He is a native 
of New Britain, and was graduated from Harvard 
University in 1920. In addition to being president 


of the National Electrical Manufacturers Associa- 
tion, he is a member of the executive committee of 
the American Hardware Manufacturers Associa- 
tion and a director of the Manufacturers Associa- 
tion of Connecticut. 





of the word. Duplication of orders in retail outlets has 
made backlog statistics meaningless. We know that our 
distributors can absorb anything we can ship them 
within reason. Hence, the policy has been to set up 
production bogies and allocate output to distributors 
based on their past records of sales performance. It is 
no secret that these bogies are not being met as a result of 
the factors just discussed regarding material and com 
ponent shortages. 

Another factor holding back production is labor in- 
efficiency. This is due not alone to the apparent philoso- 
phy of organized labor of obtaining more pay for less 
effort, but can be attributed partly to other factors. 
There is the natural letdown after four long war years 
during which most workers worked overtime for six and 
even seven days a week. In plants converted completely 
to war work, workers have to be retrained on their old 
peacetime jobs. They have lost their skills through lack 
of practice. In addition there has been a substantial 
influx of new workers, in many plants at least 50 per 
cent over the 1941 figure. The turnover among these 
new employees has been terrific. To retain 1000 wor- 
kers, you have to hire 2000. It is easy to see what this 
does to production schedules and to manufacturing costs. 

Even incentives fail to produce results today. Some 
of the manufacturers of heavy electrical equipment 
indicate that they want to rerate many of their time 
studies, which were not touched during the war. This 
is part of the bargaining with the unions. The inference 
is that the times allowed are too liberal in the light 
of improved methods. Yet, in the lighter industries, 
going back to work on 1941 appliance models, workers 
are sometimes failing to meet the previous peacetime 
rates by as much as 20 per cent. The standard induce- 
ment of more pay for more effort just doesn’t seem 
to work in 1946. 

During the past few months there have been instances 
where lines have been quietly dropped by a manufac- 
turer, rather than produce ata loss. This is one example 
of the shortsightedness of labor in pushing their de- 
mands for wage increases faster than the market can 
absorb them. and without any offsetting increase in 
production. . 

Incidentally during the heat of battle, union leaders 
charged that both Westinghouse and General Electric 
as well as other makers of major appliances were delib- 
erately withholding goods from the market pending 
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the upping of ceiling prices by OPA. Nothing could 
be further from the truth. There were hundreds of 
refrigerators and washing machines in warehouses in 
these and other plants, but the reason they were not 
being shipped was the lack of essential components, 
particularly fractional-horsepower motors. Shipments 
of ranges have been held up because of lack of switches 
and cooking units. 5 

This latter particular situation is definitely assignable 
to the practical effect of OPA ceilings. Regular sup- 
pliers say they can sell standard switches only at a loss, 
so they just do not make them. When a range manu- 
facturer seeks an entirely new source, he will invariably 
be quoted a higher price, since the new producer is 
not bound by 1941 prices but can file price schedules 
based on present costs. On the other hand, the buyer 
can not integrate this higher component cost into his 
selling price, but must still use the original OPA ceiling 
in computing his parts cost. 

With such a situation, it might be expected that major 
producers would tend to pull in more work that is or- 
dinarily jobbed out or purchased. With current labor 
shortages and unskilled workers, just the opposite is 
the case. Purchasing of a component makes up for 
just so much labor that would otherwise have to be hired. 
The wartime practice of subcontracting is being con- 
tinued, even to the extent of leasing equipment to a 
producer of components in areas where skilled labor is 
more plentiful. 

Under the price policy on components mentioned, the 
appliance manufacturer might well be tempted to ware- 
house his products until price relief can be obtained 
on his end product. His obligation to supply goods to 
his customer, the distributor of electrical goods, is much 
more impelling. During the war, these merchandisers 
used all kinds of ingenuity to survive when they had 
no products to sell. While selling is no problem now, 
it is felt by many industry leaders that before another 
year passes, the bloom will be off the first mad rush 
for goods, and that real selling effort will have to be 
employed. To the manufacturer of the finished, as- 
sembled product, this means building up a strong dis- 
tributor organization. Much of this organization has 
been rebuilt in anticipation of the postwar boom. It can 
be maintained only by supplying goods to sell. Hence 
every effort is being made to increase output and get 
the product into the hands of distributors and the 
ultimate consumer. 


FOREIGN MARKETS 


With the primary effort directed toward bolstering 
up sagging production schedules in order to meet do- 
mestic demands and with all sorts of handicaps to over- 
come in meeting these goals, foreign markets . are 
necessarily being neglected by the medium-sized and 
small companies. This is obviously not true of the lar- 
gest companies in the field which have well established 
export divisions. Just as specialty items are not 
attractive to the raw material producers, foreign outlets 
with their special voltages and frequencies, their un- 
familiar electrical codes and language difficulties are 
not at the present time attractive to American producers 
of electrical equipment. 

Those companies with branch factories abroad are 
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expanding their activities, especially in South America. 
This is being done largely with local capital and with 
local engineering assistance. Some electrical manu- 
facturers are licensing foreign producers to make equip- 
inent under their patents and are furnishing engineering 
drawings and production “know how.” This is probably 
the easiest way for a manufacturer to establish his 
name products abroad without having to interfere with 
domestic production schedules. 

With absence of production of appliances for over 
four years, there is an unprecedented domestic demand 
to be filled. Lack of achievement of earlier goals set for 
1946 means that the boom will be extended further 
ahead. The electrical manufacturing industry, both 
light and heavy, should see high production schedules 
maintained through 1948. After the immediate replace- 
ment market has been taken care of by what are sub- 
stantially 1941 model products, the new designs will 
appear. The going is much slower than most observers 
expected. Even new companies entering the appliance 
field for the first time have not produced even dealer 
samples. Some companies will not be ready for at 
least another year. Much development work is still 
going on in the laboratories and this will be followed 
by lengthy tests. As soon as the designs are frozen, 
the tool engineers and production men will get busy. 
As mentioned earlier, it is the special tooling and special- 
purpose machinery that takes longest to obtain, but it 
will have to be obtained eventually, if costs are to be 
kept in line with rising wage rates. 

Renegotiation and termination of war contracts are 
no longer major sources of worry to the electrical manu- 
facturer. During 1945, most producers set aside re- 
serves sufficient to take care of any paybacks due on 
government contracts. The pattern for termination has 
also been pretty well worked out and the amount of 
space devoted to frozen inventories has decreased to 
the point .where it no longer interferes with current 
manufacturing operations. . 


SECONDARY BOYCOTTS 


Many of the problems facing the electrical manu- 
facturing industry are of such a broad national char- 
acter that the individual producer and even the National 
Electrical Manufacturers Association can do little about 
affecting their course. There is one situation of con- 
cern to a large segment of the industry that NEMA 
is trying to correct through an educational campaign 
directed to newspapers, trade associations, state cham- 
bers of commerce, and business clubs. This has to do 
with the vicious practice of secondary boycotts. 

Under the decision of the Supreme Court of the 
United States in the Allen-Bradley Company case 
(325 U. S. 797), the International Brotherhood of 
Electrical Workers (AI*L) union legally can and is 
by boycott restraining and destroying interstate trade 
and commerce. The Court’s hands are tied because 
labor unions are exempted entirely from the Sherman 
anti-trust laws. Under this decision the following sec- 
ondary boycotts are legally permissible and are actually 
being practiced: Boycotts by an IBEW local union 
against products manufactured by a CIO or independent 
union (Lakeshore Electric Manufacturing Corporation, 
(Continued on page 202) 
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An Appraisal of Design Trends in 


Magnetic Sound Recorders 


* Engineers are readying. wire and magnetic tape recorders for 
varied civilian uses. Improved record-reproduce-erase heads, 
new recording media, simplified drives lead in design interest. 


ALEX. E. JAVITZ, 


Associate Editor, ELECTRICAL MANUFACTURING 


stiff wartime assignments, is now emerging in 

a variety of interesting adaptations for civilian 
uses. Some of these adaptations are ready for early 
production, others still wait for further design develop- 
ment. . It is the purpose of this review to discuss the 
factors affecting the design of these models, and to in- 
dicate the directions to which future designs may turn. 

Historically, magnetic sound recording is no brand- 
new concept. It goes back some 50 years to the Danish 
physicist, Valdemar Poulsen, who developed a method 
for recording sound magnetically on heavy steel wires. 
His system failed because of poor reproduction and other 
defects. And in 1905 the American Telegraphone Com- 
pany built a business recording machine that used steel 
tape and gave fairly good results. Progress lagged, 
however, owing to a general lack of research in the 
field, and the high cost of recording continued to be an 
obstacle. 

It was not until a few years before World War II 
that magnetic sound recording finally began to show 
progress, and commercially acceptable machines soon 
began to come out of development laboratories. But 
recording costs were still on the high side for wide 
commercial use, and it was not until the war broke out 


r HE magnetic sound recorder, veteran of many 


Fig. 1 (right) shows com- 
ponents of a combination 
record-reproduce-erase head 
for wire recorders. Overall 


dimensions of assembled 
head are only 14,x1% Ae 


in. Other details are given 
in the text. Fig. 2 (above) 
shows corresponding mag- 


netic circuit for the head. 
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that magnetic sound recorders received their opportun- 
ity to demonstrate their utility in military applications. 

Their wartime performance is by now well known. 
They were used by the armed forces for communicating 
and recording orders, for monitoring purposes, for in- 
struction, for entertainment at the front lines and on 
shipboard. The wire recorders proved invaluable in a 
long list of vital tasks, often under the exacting operating 
conditions of actual combat. Destined to be an his- 
torical document, for instance, is the wire recording 
of the battle of Saipan. Widely publicized though the 
wire recorder has been during the last few years, a 
brief summary of its operation, and of its basic theory, 
may be useful before some of the current design trends 
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and specific civilian applications are discussed. 

It is not within the scope of this review to list and 
evaluate all the scientific contributions to the field 
magnetic sound recording. Research took place both in 
this country and abroad. <A succession of important 
studies and developments played its part in finally 
perfecting the magnetic sound recorder to the point 
where it gave satisfactory performance. But the great- 
est impetus came from the development of techniques 
that made possible the practical application of the 
ultrasonic biasing method.! It is this method of ap- 
plying ultrasonic frequencies to magnetic recording that 
was commercially developed at the Armour Research 
Foundation of the Illinois Institute of Technology and 
is the basis of the senate licenses issued by the 
Foundation. 

Briefly, this method consists fundamentally of ap- 
plying to the recording head a high-frequency current 
combined with the audio signal. The high-frequency 
component is of the order of 30 kc to 40 ke. When 
the magnetic medium is subjected to a field of this 
character, a series of minor hysteresis loops result. With 
proper adjustment of the magnitude and frequency, the 
remanent value depends only on the instantaneous value 
of the low frequency (audio) field. This gives a straight 
line recording characteristic. The high frequency com- 
ponent does not appear in the final record, as ‘it is 
usually of too short a wavelength. 

The recording operation is essentially as follows: A 
0.004-in. stainless steel wire is fed from one reel to 
another through a series of suitably arranged guide 
pulleys and passes continuously through a small slot or 
a groove cut along the side of a laminated core in the 


magnetic recording head. An airgap of the order of 
{U. S. Patents 2,351,003; 2,351,004; 2,351,006; 2.351,007 to Marvin 
Camras, et al. The ‘reader may ‘also wish to refer to U. S. Patent 2,235,- 


132 to D. E Wooldridge; and to U. S. Patent 1,640,881 issued to 
W. L. Carlson and G. W. Carpenter 


108 
















Be 
tote tS 
! ' ' 

| | | 


hd ad Sih alii tekee 


Frequency, cycles per second 


These three frequency response charts indicate typical 
performances obtained in magnetic sound recorders 
with use of different types of recording media. Fig. 3 
( above ) shows the response with standard stainless 
steel wire; Fig. 4 (upper left) with Brush magnetic 
coated paper tape; and Fig. 5 (lower-left) with plated 


wire, such as brass wire plated with magnetic alloy. 


0.001 in. or 0.002 in. is cut in the core in a plane at 
right angles to the axis of the slot so that the field is 
extremely concentrated. As the magnetic flux traverses 
the wire longitudinally, the rotation of the wire on its 
axis has no effect. 

After the recording is finished, the wire, with its 
reproducible magnetic record of sound, is run through 
the recording head in the same direction as when 
originally recording, and the recording head then acts 
as the pick-up and reproduces the sound. A demag- 
netizing or erase coil, placed so that the wire reaches it 
before it moves through the record-reproduce head, is 
used for erasing the recording. This is done by sub- 
jecting the wire to a high-frequency electromagnetic 
field that blanks out any recording and leaves the wire 
magnetically neutral. 


ADVANTAGES OF H-F SYSTEM 


Advantages of the high-frequency system include the 
following : (1) Low distortion; (2) extremely low noise 
level; (3) elimination of all even harmonics; (4) and 
employment of full magnetic capabilities of the record- 
ing medium. In these and other respects this method 
presents decided superiority over previously attempted 
recording methods. For instance if an unprepared wire 
is run through a recording head energized only by 
the audio signal, a good deal of distortion is experienced ; 
while a saturated wire produces high background noise 
and considerable distortion, and also is not utilized to its 
full magnetic capacity. 

The novelty of recording on wire publicized through 
war applications naturally intrigued the general pub- 
lic and aroused speculation on postwar applications. No 
less did it intrigue the imagination and research interest 
of engineers. But this interest had to be tempered by 
the hard facts that wartime developments, though sig- 
nificant and rapid under stimulus of military needs, 
were not always applicable to future civilian needs. 
True enough, the full value of the inherent advantages 
of magnetic sound recording was often approached in 
the expensive and frequently handmade military equip- 
ment and in laboratory experimental models. But for 
general civilian use the engineers were faced with these 
design considerations: (1) The existing high cost of 
recording media would have to be slashed; (2) ex- 
pensive ‘and complicated electrical circuits and drive 
systems would have to be simplified; and (3) satisfac- 
tory fidelity would have to be maintained and even con- 
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tantly improved to meet competition of other methods 
if recording. 

The product development job was to translate into 
sractical, economical civilian equipment the primary 
ulvantages of magnetic sound recording: (1) No me- 
hanical surface noise—such as the needle scratch often 
present with disk recordings; (2) immediate playback 
ifter recording, without intermediate processing; (3) 
unlimited number of playbacks without appreciable loss 
of quality; (4) ability to erase any portion of the re- 
‘ording as wanted and to use wire or tape repeatedly 
for new recordings ; and (6) longer recording time than 
with other methods. 


DESIGN PROGRESS IN RECORDING HEADS 


Heart of the whole magnetic sound recorder is the 
head. Originally, two heads were used: one for re- 
cording and reproducing, and the other for erasing. 
Later a combination record-reproduce-erase head was 
developed and by now is standard on all type of equip- 
ment, although varying in individual design. 

Basic problem is improving the design of the com- 
bination recording head was to reduce the cost and 
put it on a production basis. Previously, the head was 
pretty much of a handmade operation. And so, im- 
proved and cost-reducing methods had to be developed 
for stamping out the core laminations, for forming the 
grooves, and for other details. Other objectives were 
compactness and simplicity. And from the performance 
side, the aim was to achieve good fidelity as reasonably 
high frequencies. 

Progress has been necessarily slow. There have been 
many “bugs” and kinks to straighten out. Even today, 
the design and manufacture of heads is one of the tough- 
est problems for many manufacturers in the field. But 
much has already been done to design and produce a 
compact, production-basis combination head that gives 
overall satisfactory performance. Figs. 1 and 2 show 
respectively the components of an assembled head, and 
the corresponding magnetic circuit of a unit developed 
by the St. George Recording Equipment Corporation. 

The head is compact—only 1% in. x 1 in. x %g@ in. 
thick. The laminated core A is stamped from Alle- 
gheny 4750 nickel-iron alloy?, hydrogen-annealed to 





2See “Nickel-Iron Alloys for Magnetic Circuits,” Dr, Laurence C. 
Hicks, ELectricat MANUFACTURING, January 1946, Page 114, 





Brush Development Company 





Armour Research Foundation 
Fig. 8—This double-purpose unit provides facilities 
for disk playing as well as wire recording and repro- 


ducing. The large take-up spool at the left functions 
also as the turntable for conventional disk records. 


remove impurities. The recording gap B is 0.002 in.; 
the erase gap C is 0.010 in. The erase coil D consists 
ot 20 turns of No. 28 wire; the record-and-reproduce 
coil E of 3000 turns of .No. 44 wire. The bias wind- 
ing F consists of a few turns of the erase coil wound 
around the leg of the recording side to induce bias 
voltage into the recording gap. The completed head G 
with the gap soldered is then assembled into the molded 
phenolic housing H which is fastened with two eyelets. 
Plug-in or solder-type 4-pin connector is provided. Con- 
nector fits standard Amphenol midget receptacle. Two- 
hole mounting with No. 2 screws is provided. Mu- 
metal? shield is available. The position of the 0.004-in. 
groove through which the wire runs is indicated at / 
in the assembled head. 

Electrical characteristics for the head are as follows: 
Kecord-reproduce coil 400 ohms impedance at 400 
cycles; erase coil impedance 1.5 ohms at 40 kc. Erase 
voltage required is 3 volts minimum on stainless steel 
wire. 

As indicated in the frequency response chart shown in 
Fig. 3, this type of head gives a fairly flat response at 
6000 cps at a wire speed of 2 ft per sec. Good fidelity 


Fig. 6 (left) shows application of magnetic coated tape as recording medium in a unit for home recording use. 
The unit has been designed as a component that can be built into a radio receiving set. Fig. 7 (right) is a 
portable magnetic wire recorder-reproducer; a specially designed differential drive maintains constant wire speed. 
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at even higher frequency levels is one of the continuing 
design objectives, but the constant problem is to im- 
prove quality while keeping down the costs. Armour 
Research Foundation, for example, has built experi- 
mental heads that are understood to give fine fidelity 
at 25,000 cps, but a head of this type is not in com- 
mercial production, and probably is suitable only for 
specialized equipment because of cost considerations. 

New combination head has been designed by the 
Brush Development Company, for use with tape as well 
as wire. This head is said to feature unusual simplicity 
of design and excellent electrical characteristics. At 
this writing complete details have not been revealed. 

An interesting wire recorder head has also been de- 
signed by T. H. Long, senior research engineer at 
C. G. Conn, Ltd., and described in Technical Paper 
46-29 pr2sented before the Winter Convention of the 
American Institute of Electrical Engineers, earlier this 
year. Mr. Long points out in his paper that certain 
defects are inherent in the usual design of wire recorder 
heads, primarily due to a gummy residue that accumu- 
lates in the head underneath the recording wire and 
constitutes a magnetic mud that has a shunting effect 
on the working gap. While of little consequence at low 
frequencies, the effect at 5000 cps may be as great as 
15 db or more for a wire speec of 2 ft per sec. To 
overcome this defect, Mr. Long proposes a design 
in which the operating part of the head is an element 
of a cylinder, thus permitting level-winding across the 
head. This would result in playing the recording wire 
back and forth along the length of the working gap 
(the wire crosses the gap.at right angles) thus distribut- 
ing the wear and resulting in a head that is virtually 
self-cleaning. So far only experimental models have 
been built. 


" DEVELOPMENTS IN RECORDING MEDIA 


Overall requirements of the recording medium call 
for complete uniformity mechanically and magnetically, 
plus superior qualities in respect to residual magnetiza- 
tion, coercive force, and energy products. Cost, of 
course, is another important factor. The low carbon 
steel wire used in early recorders developed for the 
armed forces was not entirely satisfactory. It had ex- 
cellent erasing properties, but otherwise was not suitable 
for optimum results. In some of the improved models 
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St. George Recording Equipment Corp 

Fig. 9 (left)—The plastic leader for the wire in this high fidelity wire recorder is simply pressed into groove 

of pulling spool, and turn of switch sets the recorder ready for operation. Fig. 10 (right) .is an ingenious 
20-sec continuous wire loop machine operated by coin, light beam, opening of door, or other motion. 


developed during the end of the war, stainless steel wire 
was introduced as a recording medium but frequently 
this was an expensive wire. Obviously the element of 
cost was of secondary consideration; performance, es- 
pecially under severe and varying service conditions, 
often at extreme temperatures, determined the type of 
wire used. 

Much work, therefore, had been done in the direc- 
tion of developing new types of stainless steel wire that 
permit recordings to be made at one-third the pre- 
viously used speeds, and at costs low enough to make 
this medium competitive with other media. And for 
the present it appears that stainless steel wire still has 
the call in most current developments. It is the basic 
medium in the Armour equipment, for which some 25 
manufacturers have been licensed. 

(The new stainless steel wire used generally by Ar- 
mour licensees has a coercive force H.=250. It is des- 
ignated as a “special property” wire and is manufactured 
by the National Standard Company in accordance with 
specifications developed by the Armour Research Foun- 
dation. Another type of stainless steel wire with a 
lower coercive force is being made by Allegheny Lud- 
lum Steel Corporation. ) 

Other developments, however, have not been lagging. 
The Brush Development Company has a process by 
which low-cost ductile wire, such as brass, is uniformly 
plated with a magnetic alloy. This wire is said to have 
a coercive force particularly adaptable for wide-range 
magnetic recording. 

Also a Brush development is magnetic tape in which 
an emulsion of magnetic oxide of iron (Fe;0O,4)_ is 
applied to a paper base. Outstanding feature of this 
type of recording medium is its low cost. Other ad- 
vantages claimed include ease in handling. It can be 
wound on regular 8-mm film reels, and easily wound 
and rewound from reel to reel. And it can be edited 
by tearing out any undesired section of the recording 
and splicing the remaining sections with Scotch tape, 
or other suitable adhesive. No break is detectable on 
playback. This feature makes it possible to make home 
recordings of complete radio programs, and then edit- 
ing out any undesired portions. As with the steel wire, 
the magnetic tape can be erased and new recordings 
made repeatedly. 

The magnetic coating is 0.25 in. wide and 0.5 mil in 
depth. According to the Brush engineers durability is 
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excellent—it can be replayed at least 1000 times with- 
out appreciable loss of quality. It can be used for re- 
cording within a frequency spectrum of 100 to 6000 cps, 
considered adequate for commercial radio or home re- 
cording. Original development work on the tape was 
sponsored by the National Defense Research Committee 
as part of its wartime projects. 

Disclosed for the first time at the Radio Parts and 
Electronic Equipment Show in Chicago, May 14-16, was 
a new type of magnetic recording tape by the Indiana 
Steel Products Company. Specialists in the production 
of Alnico permanent magnets, the company accidentally 
discovered several years ago that one of its experimen- 
tal powdered metal alloys, totally unrelated to the Alnico 
series, would retain its full magnetic properties when 
rubbed onto paper. Experimental tapes were made 
with high fidelity, but the material was dropped because 
of its high cost. 

In the course of this study, made under the super- 
vision of H. A. Howell, research engineer, it was proved 
that high coercive force was related to particle size— 
the finer the better. Hence further efforts were made 
to produce a powder metallurgy product meeting this 
test. For patent protection, it cannot be revealed at 
this time as to what the present material is, except to say 
that it is a metallic material, as contrasted to the oxides 
of iron used by the Germans ( phase of Fe2Os) and in 
the Brush tape. As produced, it is a very friable ma- 
terial readily crushed between the fingers to fine colloidal 
particle size. It is low in cost. 

The compound is ground in a ball mill and mixed with 
a vinyl resin, then applied to a tough fiber paper of the 
kind used in rope. The coating is 0.3 to 0.5 mils thick; 
the total thickness of the tape, 2 to 2.5 mils. The tape 
exhibited was %4 in. wide. Due to the high coercive 
force of the material (500), it may eventually be made 
\% in. wide. 

Since the specific gravity of the material is 4, com- 
pared with 8 for Alnico, the energy product per unit 
weight is said to be greater than Alnico I, II and III. 
Its specific energy product is 0.7 to 1.0 x 10%. At 
a speed of 8 in. per sec, the tape itself has a flat frequency 
response, within 3 db, from 50 to 5000 cps. It declines 








Compact, portable wire recorder 
shown in Fig. 11 (below) has a built- 
in timing device. Fig. 12 (right) is 
an experimental model for master 
wire recording; speed is adequate for 
frequency response of + 3 db over a 
range of 30 to 15,000 cps. 


Peirce Wire Recorder Corp. 
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8 db at 8000 cps. The slow speed of recording is pos- 
sible because of the high energy obtainable from flat rib- 
bon as compared to wire, and the unique properties 
of the material. 

The Midwest Research Institute, Kansas City, is 
cooperating with Indiana Steel Products Company in 
studying the limitations and possibilities of the tape. 
Midwest had an experimental wire recorder on private 
display but is not yet in production on a commercial 
model. 

Differences of opinion as to the relative advantages 
and disadvantages of competing recording media are 
to be expected.- One limitation of the magnetic tape, 
at the present stage of development, is lack of good 
fidelity above 6000 cps. But this limitation may be 
voided under further research. -It is significant that 
Armour Research Foundation is sponsoring research 
on magnetic tape. The immediate market, as already 
mentioned, is heavily weighed in favor of stainless steel 
wire, but it is entirely conceivable, and proponents of 
wire concede this, that magnetic tape may eventually as- 
sume an equal or even greater position in the field and 
that tape may be found to have certain characteristics 
and properties that will serve where wire has its limi- 
tations. Frequency response curves of coated tape and’ 
plated wire are shown in Figs. 4 and 5 respectively. 
Fig. 2, referred to previously, is typical of response 
with standard stainless steel wire. 

Stainless steel wire recordings, it should be noted, 
can be edited much in the same manner as paper tape 
by removing any undesired section of the recording. 

(Continued on page 228) 
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Wartime-Developed Batteries 
Your Peacetime Products 


* More energy out of a smaller space, longer life, less droop in 
: P 

the voltage characteristic, and new forms and sizes and assem- 

blies, mark these present-day portable sources of electric power. 








YE NHE power requirements of portable electric and recharged a limited number of times, cannot be clas- 
electronic military equipment placed such un- sified as a secondary cell because the chemical reaction 

H usual demands on electric batteries that the war- is not completely reversible. 
time developments in this field have been truly amazing. The most common type of primary cell, the dry cell 
fundamentally, the progress can be divided into two as exemplified by the ordinary flashlight battery, has 
general categories. The first may be called product been going through a long period of evolution and im- 
development, consisting of improving and refining the | provement which has been accelerated by the stringent 
| existing primary and secondary cells to meet the string- demands of war. Basically, it consists of a zine can 
. ent requirements of war. The second may be classi- or container and a carbon rod located in the center. 
tied as pure invention, where an entirely new approach The liquid electrolyte of. ammonium and zinc chloride 
| is made to the basic problem of the generation of — between the zinc and carbon electrodes is practically 
wie electric current by chemical reaction. Since military absorbed in a porous, inert, gelatinous material to which 
| i expediency requires the rather costly development pro- _is added granular carbon to decrease the internal re- 
| cedure of investigating all the possibilities simultane- sistance and manganese dioxide which acts as a de- 
i | ously, many products were obsolete before they had polarizer. Without a depolarizer the hydrogen and 
i heen fully developed and others were discarded even ammonia liberated at the carbon electrode would tend 
|| though they had potentialities in a competitive economy. to accumulate and form a high resistance layer of gas 
Therefore, in discussing recent battery developments around it, thereby increasing the internal resistance of 


it must be borne in mind that the requirements of the cell. The manganese dioxide oxidizes the hydrogen 


| civilian products will affect the.ultimate choice of the | and ammonia to form water which does not impede 
ti lesigner. the electrochemical reactions. In addition ‘to the fun- 
1 | The sharp line of demarcation between primary and damental constituents, other materials are used and 
Bi secondary cells has been destroyed by recent develop- the proportions varied to accent desirable properties. 
I |] ments. As an example, some companies are recharg- The higher voltage assemblies, such as “B” batteries, 
Bin ing the classic example of the primary cell, the com- are made by connecting in series a sufficient number 
| | mon flashlight battery; from five to ten times before of dry cells, each having a voltage of 1.5 volts. Since 
1 {| liscarding. Since the number of. recharges possible the life of the cell is dependent upon the amount of 
1 | is dependent upon the condition of the case, the pos- active material in it, space can be saved only by increas- 
. sibilities are enhanced by the new leak-proof secondary ing the ratio of active to inactive material. As shown 
ji cells. However, such a battery, even though it can be in Fig. 1, the non-productive space in each cell con- 


sists of the seal, the expansion chamber, and the carbon 
electrode. In the conventional cell the productive vol- 
ume is only 56 per cent of the total volume of each 
individual cell, neglecting the space lost between when 
SEAL ; mounted in a container to produce a high-voltage bat- 
EXPANSION CHAMBER tery. 

CARBON ELECTRODE In 1925 the layer-built cell shown in Fig. 2 was 
PRODUCTIVE SPACE introduced and permitted a large reduction in the over- 
all dimensions. The flat carbon electrode represented 
a large space saving over the cylindrical one. Also 
the expansion chamber provided in the mix itself could 
be smaller than before. The seal, extending around 
all four sides of each cell, was greater than that form- 
erly used but its influence on the total volume depends 
on the size of the layers. Therefore the layer-built 
construction is best suited for large, non-portable, “B” 








| ar adteia’ Oistdn Co... Inc. batteries because the space required for the seal is ap- 
Hi Fig. 1—A can type of dry cell, showing relative space proximately the same for large or small layers. The 
utilized by principal elements. change to the layer construction increased the produc- 
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tive volume of the cell to 68 per cent. Since it is 
adaptable to convenient stacking it permits a further 
saving in volume. 

The modern layer-built cell, introduced in 1940, 
represents the culmination of the search for maximum 
productive volume in a dry cell. As shown in Fig. 3, 
the productive volume in this construction is 96 per 
cent of the total volume. The increase in productive 
volume is accomplished by using a thinner carbon elec- 
trode and the expansion chamber is eliminated by the 
use of an elastic mechanical seal occupying less room 
than the seal used on the original layer-built cell. The 
new seal also permits the use of the entire zinc plate, 
thereby increasing the surface of contact between the 
electrode and the electrolytic mix. Because of these 
refinements in the layer-built dry cell its life is double 
that of the conventional can-type dry cell per cubic inch 
of battery. A 22%-volt “B” battery for pocket radios 
using the layer construction weighs only 144 ounces and 
is 2 in. high, 54 in. thick, and 1%» in. wide. 

Not only has the basic design of the can-type dry 
cell been modified as represented by the layer-built 
batteries but the can-type cells themselves have been 
improved to meet the demands of war for single or 
double cell units capable of withstanding adverse climatic 
conditions, in storage and in use. One of the limiting 
features of the conventional can-type dry cell is the life 
of the depolarizer. This has been overcome by the de- 
velopment of a new, improved, long-life, depolarizer. 
\nother serious objection to flashlight batteries is the 
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Fig. 2—Construction of a 
layer-built type of dry cell, 
with productive and non- 
productive space indicated. 


danger of the cell leaking or swelling in the flashlight 
case, thereby damaging it. This danger has been elimi- 
nated by a new leak-proof construction. The special 
alloy zinc can is covered by a moisture-proof asphaltum 
board which in turn is sealed in an insulated steel jacket. 
The steel jacket contacts the zinc can at the bottom to 
produce one contact. The other is made by extending 
the center carbon electrode through the expansion 
chamber and a doubly sealed metal cover at the top. 
A plastic seal is provided between the electrolytic mix 
and the expansion chamber. The leakproof construc- 
tion not only protects the battery container because it 
cannot leak or swell but, equally important, it protects 
the active ingredients of the battery from external cor- 
rosive agents. The operating life of these batteries is 
45 per cent greater than that of conventional batteries. 
To date, the shelf life has not been determined but leak- 


proof batteries in storage for more than four years have ' 


shown no appreciable injury. Therefore, these products 
show unusual promise for safety circuits and similar 
applications where the battery seldom is called on to 
deliver current but must be ready to do so at any time. 

A secondary cell, by definition, is a cell in which the 
chemical reaction occurring on discharge is capable of 
being reversed when current from an external source 
is passed in the reverse direction through the device. 
The lead-acid storage battery is the most common ex- 
ample. Recent trends here have been largely concerned 
with measures intended to reduce the weight and in- 
crease the output, or increase the output per unit of 
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“Mini-Max” cell in which 

effective utilization of space 

has been a principal de- 
signer’s objective. 


National Carbon Co., Inc. 
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weight. Not much could be done with the positive plate, 
but the efficiency of the negative plate has been im- 
proved. Originally, this element was made the same 
size as the positive plate, so that its life was much 
greater than the life of the battery which was limited 
by the positive plate. However, in the strenuous effort 
to reduce the weight of military batteries, the size of 
the negative plate was reduced until its life expectancy 
was the same as that of the positive plate. 

In addition to the design of the plates themselves, 
spun glass retainers were developed to increase the 
mechanical strength of the weak positive plate. The 
retainer, which should not be confused with the separator 
between the positive. and negative plates, is wrapped 
around the pasted positive plate. For optimum results 
the retainer is made of spun glass with stratified layers 
so that spent, loose, active material can sift down to 
the sediment chamber provided at the bottom of the 
battery case where it will not interfere with the subse- 
quent operation of the battery. In the actual construc- 
tion of the battery the retainer mat is held together with 
a binder soluble in the electrolyte. This gives the mat 
sufficient strength to be handled in assembly and causes 
the mat to expand when the binder is dissolved by the 
electrolyte. In expanding, the retainer presses firmly 
against the positive plate, thereby increasing the shock 
resistance. 

Another advantage of the glass retainer is its high 
porosity so that it is capable of absorbing 90 per cent 
of the electrolyte by volume. Therefore, the retainer 
does not act as a shield around the positive plate but, 
instead, provides a means for ready access of the elec- 
trolyte to the plate. This permits high sustained voltage 
at large discharge rates as required in cranking opera- 
tions. The retainer does increase the internal resistance 
of the battery slightly but this is more than offset by 
greatly increased life. In fact, the retainer increases 
the battery life as much as 50 per cent. 
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Willard Storage Battery Co 


Fig. 4 (left) —Cut-away view of lead-acid storage battery showing 
spun glass retainer encased in porous rubber envelope (next to 
positive plate); wood separator between envelope and negative 
Fig. 5 (right)—Lead-acid storage cells with polystyrene 
jars having built-in charge and -electrolyte-level indicators. 


Gould Storage Battery Corp. 


Another method of producing a strong, shock-proof 
construction employs the glass retainer mat placed on 
each side of the positive plate. The unit then is wrapped 
in a perforated sheet of polyvinyl chloride which is 
sealed to form a sleeve open at the top and bottom. 
The polyvinyl chloride is ideally suited for this applica- 
tion because it is impervious to the electrolyte and is 
unaffected by the oxidizing action of the positive 
material. 


WOODEN SEPARATORS 


In addition to the glass mat retainers, separators are 
used between the negative and positive plates of the 
lead-acid storage battery to prevent the plates from 
touching and shorting out. Originally these separators 
were made of wood, deeply grooved to permit a large 
volume of electrolyte. - Cedar is the preferred wooden 
separator material but fir, cypress, and redwood also 
are used. The wood is treated in a caustic solution to 
remove the natural resins and to decrease the resistance 
of the material which, in turn, lowers the internal re- 
sistance of the battery. Once the wooden separators 
have been treated, they must be kept moist to prevent 
deterioration so that storage batteries with wooden 
separators cannot be stored without electrolyte for as 
long as six months without injury. 

From a military consideration it would be extremely 
desirable to be able to ship and store storage batteries 
in the dry state indefinitely, either charged or uncharged. 
Therefore it was imperative to use some material for 
the separator which would not deteriorate in the dry 
state. Several such separators are available. Micro- 
porous rubber or phenolic impregnated fibrous glass 
mats ranging from 0.030 to 0.100 in. in thickness are 
used. Since the materials are porous, ribs are unneces- 
sary, thereby permitting a reduction in overall dimen- 
sions and a decrease in internal resistance for the same 


ELECTRICAL MANUFACTURING 














current output. Since the synthetic retainers require 
no treatment prior to assembly they can be inserted in 
the dry state and have an indefinite shelf life. In addi- 
tion, the material is dimensionally stable and has good 
electrical characteristics so a more uniform product is 
possible. Also, it is non-hygroseopic and is resistant 
to fire, heat and chemicals. Even though the synthetic 
separators are more expensive than wood, increasing 
the cost of the battery approximately 5 per cent, their 
advantages will justify their use in civilian products 
as well as in military batteries. 

An additional saving in size and cost is possible with 
the phenolic impregnated glass separators because they 
can perform the dual function of separators and re- 
tainer. By placing them in close contact with the posi- 
tive plate they can exert sufficient pressure on the active 
material to prevent flaking. In fact, one manufacturer 
has reduced plate shedding so effectively that the sedi- 
‘ment chamber in the bottom of the battery has been 
eliminated. The retainers and separators are so porous 


that most of the electrolyte is absorbed in them, leaving — 


only about 10 per cent capable of being spilled. Because 
of this, the battery will continue to operate after the 
container has been cracked or shot away. It can be 
shipped and stored fully charged but bone dry without 
injury. 

Since gases are evolved in the operation of a battery 


it is necessary to provide a vent, which complicates the, 


design of a spill-proof battery. The problem originally 
was. solved by providing a large electrolyte expansion 
chamber on top of the battery and extending the vent 
tube into the chamber so that, when the battery was 
inverted, the level of the electrolyte would not reach 


P. R Mellory ¢ & Co., Ine. 


Fig. 6—A mercury primary cell (bottom), a stack of 
18 such cells and a battery of four stacks, connected 
in series to produce 93.6 volts, as manufactured for 
the U. S. Army’s walkie-talkie shown above. 
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Fig. 7—Terminal voltage throughout effective life, 
in a new mercury cell battery and in a conventional 


dry battery. 


the top of the tube. The problem of providing spill- 
proof batteries is greatly simplified by the use of 
porous retainers and separators. The same principle 
still is used but the chamber needed is only one tenth 
that previously required because so much of the solution 
is absorbed by the porous insulation. Another com- 
plication introduced by the spill-proof requirement is 
that of checking the electrolyte level. This is solved 
“ery conveniently by transparent battery containers 
made of polystyrene and, more recently, methyl metha- 
crylate plastics. 

Polystyrene is an ideal material for the container 
because, in addition to being transparent, it is immune 
to the corrosive effects of the electrolyte; though lighter 
than glass it is stronger than hard rubber, particularly 
in shock; it is easily cleaned, readily molded to size, 
and dimensionally stable. Hence, containers of poly- 
styrene are uniform and strong and the cover can be 
sealed to the body as an integral part without the use 
of additional sealing compounds. The transparent en- 
closure permits visual checking of the electrolyte level 
and the charge of the battery by means of a built-in 
charge indicator. The indicator used in one design 
consists of three balls of different weights free to move 
in three separate tubular chambers filled with electrolyte. 
When the battery is fully charged the specific gravity 
of the electrolyte is great enough to cause all three balls 
to float. As the battery is discharged causing the 
specific gravity of the electrolyte to decrease as it 
changes from sulphuric acid to water, each ball sinks in 
turn until finally all three balls are at the bottom of 
their respective chambers when the battery is com- 
pletely discharged. (Fig. 5.) 

The output of a lead-acid storage battery is increased 
by increasing the sponginess of the lead peroxide on 
the positive plate, thereby increasing the surface in 
contact with the electrolyte. This effect is enhanced by 
the addition of extremely small percentages of lamp 
black and barium sulphate to the positive plate. The 
carbon increases the sponginess of the material and, 
because of its low resistance, decreases the internal 
resistance of the cell. The barium sulphate changes 
the crystalline structure, keeping the crystals small and 
finely divided. 

(Continued on page 184) 





























i 
i 
i 
i 























The Engineering and Designing of 





a Portable Electric [roner 


* Experience at the hands of the user and the specialized tech- 
niques of the industrial designer, the development engineer 
and the production executive all enter into this new product. 


E. HOY McCONNELL and 


Horton Manufacturing Company 


HIRTY-FIVE years ago homes were larger, 
and ironers were bulky, unwieldy and _ hardly 
a compliment to the homemaker’s sense of in- 
terior decoration. These ironers were manually oper- 
ated (some had foot pedals that applied the pressure), 
and the lady had to stand to do the ironing. Through 
the years as homes have become smaller, so has the 
ironer. The ironer shoe length has declined almost in 
geometric progression: 50 in., then 42, then 36, ther 
30, to the present standard for the cabinet-type iron? 
of 26 in. The shoe of the portable averages about 22 in. 
in length although some are even slightly shorter. The 
length changed to meet the changing home conditions. 

The modern compact home, with even less storage 
space, created a demand for a portable ironer that could 
be placed on any table in any room and, after using, 
be conveniently stored, using a minimum of cubic 
footage. Moreover, it should represent no major dollar 
investment. 

Abrupt angles vanished, to be replaced by graceful 
lines. The ironer’s appearance became a pleasant thing. 
The advent of the portable ironer was a major step 
forward in bringing “‘ironer consciousness” to more than 
a million homes. The portable did the work and it 
was compact and small. Until lately the one feature 
generally missing in the portable was that the pressure 
had to be applied by hand, because of the difficulty in 
gaining sufficient power to bring the pressure to the 
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shoe automatically. Now, although the portable weighs 
only approximately thirty pounds, this necessary press- 
ure is applied automatically by the same electric motor 
which turns the roll. 

The development and design of the new Horton port- 
able electric ironer was undertaken with the purpose 
of leaving out of the process no single step, no factor 
and no human element that could contribute to the 
effort. The results, therefore, represent a consensus 
of the thinking of many individuals in diverse fields 
of experience. These include the industrial designers 
retained for the purpose, the development engineers 
of the Horton staff, and a vast number of users whose 
reactions were collected through various channels and 
laid before the engineers and designers for considera- 
tion, 

As in all intelligent product design today, performance 
specifications came from the consumers—the women 
who use the product, the university and magazine 
specialists who have studied household tasks and the 
merchandising heads of department stores who have 
first-hand facts on what their customers want, dislike 
and need. Competitive ironers were studied to deter- 
mine trends and to test the desirability of every feature. 
The company’s own prewar ironer was analyzed to 
discover potentialities and limitations. 

While the investigation of requirements was going 
forward and the engineers were beginning to settle 


a P. unger pin 





Fig. 1—Cam, lever, pawl and plunger which operate when shoe is moved to or from the roll; the effect of this action 
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in avoiding overrun and prevention of overloading the motor is described in the text. 
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ypon electrical and mechanical features, the designers 
vegan studies to achieve an integrated product in which 
the underlying performance features would be visibly 
lramatized. The unit must explain itself, be appealing 
or merchandising and a source of pride in the home. 
Preliminary sketches were prepared showing various 
possible design treatments. Early conferences selected 
two basic design schemes for further development. 

\fter many conferences with engineers and produc- 
tion men, and investigation of various fabrication 
methods (molded plastic, stamping, die casting), it was 
decided that the most logical and economical method 
oi producing the motor shroud with its ventilating 
louvres would be die casting. 
studies were made in perspective, each accompanied by 
schematic layouts, showing possible treatments for this 
protective covering. Various methods of attachment 
to the structural motor support were considered for 
easy assembly and removal for servicing. The type 
of die became very important in order to locate the 
parting line where no hand finishing would be needed 
and at the same time to avoid the excessive costs of 
deep die cavities. The resulting design achieved these 
objectives and saved weight over the gray iron castings 
which formed both motor support and shroud in prewar 
models, 

After these studies had been discussed with manu- 
facturing and sales executives the two themes were 
developed in three dimensions, building carefully finished 
clay models first and later casting these in hard plaster 
to make complete mock-ups of the entire ironer, with 
base contours developed in wood and the shoe support 
shroud carefully designed and checked for clearances. 
After acceptance of the final design in mock-up form, 
checks were made both with consumers and with chosen 
firms of the trade to determine the marketability of the 
final design. 

This stage was followed by fabrication of precise 
hand-made models with the shroud sand-cast in alumi- 
num and carefully finished and painted. The control 
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Fig. 3—The gear train which transmits motion from the motor with a 310-to-1 speed reduction to the roll; and 
the clutch and gearing through which power is supplied for opening and closing the shoe. 
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Fig. 2—The completed design; the control lever may 
be placed in position shown or either of two othe: 
positions for operation by hand, elbow or knee. 


handle was developed and shaped to conform either to 
the hand, knee or elbow, depending upon which position 
the operator selects. Color notes were studied and in 
corporated in the nameplate and the extruded rubber 
protective trim around the base. 

By this time many mechanical characteristics had 
heen decided upan. First, it was desired to make the 
ironing operation as simple and as easy as practicable. 
Horton engineers had developed a linkage which applied 
pressure to the shoe with the power of the motor 
Control was simplified. The roll and the shoe were 
both brought under the control of a single lever. Touch 
it once to start the roll and engage the shoe, again to 
stop and release the shoe. This single control even 
permits a halfway position to stop the roll and still main 
tain shoe pressure for longer pressing of materials which 
are too heavy or too damp. The single control lever 
was made adjustable for finger-tip, elbow or knee use, 
as the housewife prefers. 

The only other control is the single plastic knob 
which selects the thermostatically controlled shoe heat, 
graduated in 50-deg settings from 300 to 550 F. This 
simplicity means positive control, with both hands free 
to guide the work. ) 
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Fig. 4—Mock-ups in clay and plaster of complete 
appliance and, at right, of safety release and thermo- 
stat knob for adjusting temperature. 


Light weight and compactness were sought because 
of requirements in modern homes. Easy carrying is 
vitally important to the housewife, and the incidental 
benefits in production, shipment, and in handling by 
the dealer are equally welcome. A thorough investiga- 
tion of materials and fabrication methods provided the 
solution here. Storage space is scarce in most homes, 
and the distributor and dealer have similar problems. 
This compactness was achieved and for greater flexibility 
in storage, positive oil seals were provided so that leak- 
age and subsequent lubrication are eliminated. 


LESS MOTOR, MORE HEAT 


One of the most interesting developments had to do 
with relative power ratings of motor and shoe heater. 
Conventional motors on household ironers sometimes 


draw as much as 450 watts. With a limitation upon 
the current-carrying capacity of No. 14 wire placed 
by the National Electrical Code at 15 amperes and a 
consequent limitation of the rating of portable appli- 
ances to 1650 watts, 450 watts going to the motor of 
an ironer leaves 1200 watts for the heater. Horton 
engineers wanted more current for the heater in their 
new portable ironer. The design therefore employs a 


Fig. 5—The power plant of 
the ironer, showing the motor 
condenser, the gear box, the 
main motor, fan motor and 
fan. Inset shows the motor 
assembly without condenser. 


44 5-hp, capacitor split-phase motor in which the capaci- 
tor is permanently in circuit to furnish the necessary 
torque and to maintain satisfactory power factor. This 
leaves plenty of margin for a 1500-watt heater, provid- 
ing quick recovery of temperature up to the point at 
which the thermostat is set. This is reflected in savings 
in ironing time and more satisfactory results because 
the shoe is always at or near its desired working 
temperature. 

Reduction from motor speed of 1650 rpm to the roll 
speed of 5.3 rpm is accomplished through spur gearing 
shown in Fig. 3. There are three pairs of gears con- 
stituting three steps in this reduction. The larger gear 
in the first stage, driven by the pinion on the motor 
shaft, is of laminated bakelite for quietness. This pair 
has helical teeth. 

Because of the limited capacity of the motor it was 
necessary to avoid undue loading. A peak in the motor 
operating cycle occurs at the point where the shoe is 
being moved against the roll and the spring is being 
compressed to apply the pressure. Reference to Fig. 1 
shows a cam, lever, pawl and plunger pin which figure 
in this action. 

The shoe, when in the ironing position, is under 

(Continued on page 200) 
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SIMPLIFIED FARM WELDER 


i igned for operation on 230-volt, single- 
rural power lines, from 3-kva pole trans- 
‘mers, this welder has a maximum input of 


; amp. Welding currents from 20 to 180 


VACUUM CLEANER 
The “Compact” cleaner is housed 
in aluminum alloy and has a motor 
running at 18,400 rpm to drive a 
two-stage blower. Pre-lubricated 


permit use of electrodes from 146 to ball bearings carry the motor- 
: in. in diam. Uses glass insulation blower shaft. Hose and a line of 
roughout; has a capacitor for power factor “iy attachments for special applications 
provement. The Hobart Brothers Company. ae are available. Interstate Engineer- 


) ing Corporation. 
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TODAY’S 
PRODUCT 
DESIGNS 


AUTOMATIC 
(RANKSHAFT LATHE 


ne of a series of four 
thes designed for auto- 
atically turning crank- 
hafts, this is a four-station 
dexing machine built on 
te revolving-drum princi- 
le. It does the finish-turn- 
ig of the line bearings, 
iminating need for rough 
tinding operations. Lathe 
s powered by combination 
lectric hydraulic motor 
nits, controlled by push- 
tton stations and a sys- 
of red and green signal 
ghts which not only pro- 
the operator but also 
ovide a visual check of 
ogress of the work. Av- 
rage production rate, 30 to 
@’ crankshafts per hour. 
Fhe R. K. LeBlond Ma- 
chine Tool Company. 





RAILROAD CAR SHAKEOUT 


For emptying hopper-bottom railroad cars jp 
as short time as 90 seconds, this device is Oper. 
ated by a totally enclosed, fan-cooled, ball. 
bearing, normal-torque motor rated at 20 hp, 
3 ph, 60 cycles, 220/440 volts. V-ropes cop. 
nect the motor to a shaft carrying unbalanced 
weights so that vibration at a frequency of 
1000 cycles per min results. The shakeout, 
weighing 5 tons, is set upon the side members 
or frame of the car and the motor plugged 
into a suitable receptacle. Overloading any 
of the mechanical parts is impossible. Coal, 
ore, grain and gravel are among the materials 
readily handled. Robins Conveyors, Inc. 


METAL-CUTTING SHEAR WITH PIVOTED BLADE 


The upper knife of this shear operates on two heavy pivot pins 
secured to the end housiags and travels in a circular path which 
insures freedom from binding for sheared-off pieces. With the 
main motor running continuously, a treadle switch starts a 
Wesche 3-hp, 600 rpm torque: motor shown at bottom of inset 
circle at left. This motor drives a rack and pinion movement 
which releases the brake*tand engages the clutch, starting the 
shearing operation. At the-top of the shearing’ stroke a limit 
switch reverses the torque motor, releasing the clutch and set- 
ting the brake. The Cleveland Crane & Engineering Company. 
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QUENCHING PRESS FOR GEARS 


Hardening without distortion is the purpose 
of this machine. Heated gears or other work 
up to 15 in. in diameter are clamped between 
dies by a torque motor while quenching oil 
flows over them at the rate of 210 gpm, 
pumped by a 7/2-hp, 3600-rpm motor. The 
complete cycle is preset and proceeds auto- 
matically. The inset shows the control panel 
which, with all other electrical features, is in 
strict accord with the Machine Tool Electrical 
Standards. Gleason Works. ee 


AUTOMATIC CLOTHES WASHER 


A new washing principle employing a bouncing 
basket rather than a rotating agitator or cylinder 
characterizes this machine. Clothes are inserted 
through top into a light metal basket which 
bounces vigorously, but does not revolve, through 
the washing phase. Clothes, however, are gently 
tumbled and turned by baffles and by water sprays. 
Triple rinsing phase follows with a combination of 
bouncing and spinning. Damp drying at 600 rpm 
is followed by a brief bouncing period for fluffing. 
Apex Rotarex Corporation. 


































































ELECTRONIC 
WORK COUNTER 


An indicating counter and a tape 
recorder are actuated through elec- 
tronic circuits by an increase in the 
current drawn by a machine during 
the actual working part of its cycle 
or operating period. An increase 
as little as‘ amp will suffice for 


counting productive operations. - 
Adjustments are provided to cover . 


interruptions in the machine oper- 
ation without interfering with cor- 
rect count, to avoid miscounts with 
operations of shorter duration than 
normal, and from the starting of 
the machine motor. Counter may 
be installed at the machine, the 
recorder in some office or at other 
distant point, and the control box 
may be located anywhere. Lansing 
Engineering Company. 



























HEAT SEALER FOR SHEET PLASTICS 


A roller of bronze alloy mounted on tapered cop- 
per shanks is heated by a resistor rated at 1/4 
amp, 110/220 volts. Operator’s hand on the pis- 
tol grip is protected from the heat of the resistor 
by a metal shield and a transite baffle. The 
temperature is regulated by a rheostat in series 
with the tool. In use, the hot roller is guided 
over the seams of thermosetting plastics wrap- 
ping material which is thus permanently sealed. 
Sta-Warm Electric Company. 


AIR-CIRCULATING HEATER 


A fan with stainless steel impeller, driven by a 
universal, 40-watt, 1700 rpm motor, circulates air 
as it is heated by the nickel-chromium elements 
which are of unusually large area and which op- 
erate at black heat. Elements are formed into 
radial ribs. Fan and heater can be operated sep- 
arately. Ratings, 2 to 5 kw, with controls. 
Harold E. Trent Company. 
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SPI Plastics Show in Review 





* An engineering appraisal of the recent record-breaking nation- 
wide exposition: Overall emphasis on product design was much in 
evidence; electrical applications of plastics are steadily growing. 


OME 100,000 persons attended the recent six-day 
S National Plastics Exposition, held in New York 
City, during April 22-27, under sponsorship of 
the Society of the Plastics Industry.'!. The tremendous 
interest shown in plastics stemmed not only from the 
general public but even more strongly from the manu- 
facturers of industrial equipment and consumer prod- 
ucts. To the product design and development engineer 
this interest is of very real significance: It indicates 
a prevailing readiness to accept with confidence plastics 
end-products ; and it imposes on the engineer the duty 
of retaining this confidence by rigid specification of 
plastics materials and careful evaluation of design con- 
siderations. 

Not all of the 200-odd exhibits on the two closely 
packed exposition floors at the Grand Central Palace 
were industrial in character, and not all of the latter 
were specifically related to electrical manufacturing. 
As was to have been expected the exposition reflected 
to a considerable extent the wide range of applications 
of plastics materials in fabrics, novelties, furniture, archi- 
tectural trim, and other fields unrelated to this review. 
But the close relationship of the plastics field and elec- 
trical fields was vigorously underscored in two broad 
directions: (1) The constantly increasing use of 
plastics in component parts of all types of electrically 
energized products ranging from small traffic appliances 
to heavy industrial machinery ; (2) the wide application 
of electrical and electronic controls and devices in much 
of the plastics production equipment such as dielectric 
heaters, injection molding machines and molding presses. 

An overall engineering interpretation of the exposi- 
tion and of the sessions of the concurrently held SPI 
Annual Conference revealed also a decided shifting of 
emphasis from new materials, as such, to new and 
broader applications of all available materials in product 
design. Apparent also was a strong desire to be tech- 
nically better informed regarding the properties and 
design possibilities of the various materials. And per- 
haps a stimulus to the industrial design engineer was 
the evidence of much ingenuity in the application of 





1 “Plastics Industry’s First National Show,’’ page 116, May, 1946 issue, 
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plastics by manufacturers of many consumer products. 

A report on every exhibit that included evidence of 
plastics application in the electrical or related fields 
would be obviously beyond the space limitations of this 
article. To a considerable extent such exhibits were 
of applications that are by now well known and stan- 
dardized. A round-up of some of the more unusual 
exhibits follows: 


Plastics combined with complementary metals were 
shown in several groups of molded products made by 
the Plastic Manufacturers, Inc. These were particularly 
good examples of engineering design carried through to 
final assembly. Shown in Fig. 1 center background 
is a 7-ring rotor molded for sonic locating equipment 
for ships. Left and right are respectively an 8-ring 
and a 22-ring rotor for aircraft use. In the foreground 
is a group of electrical applications including a spare 
light-bulb box for aircraft use; several examples of 
connector panel strips, assembled after molding and 
ready for use; and a molded switch case. 


Highlighting the extensive exhibit of the Plastic Divi- 
sion of the American Cyanamid Company were several 
examples of electrical end-uses of melamine resins. 
Shown in Fig. 2 are a circuit breaker, insulating sec- 
tions for heavy-duty mining machinery, aircraft ignition 
parts, and other applications where the high arc re- 
sistance and other outstanding electrical properties of 
the melamines are particularly suitable. Applications 
of mineral- and rag-filled melamine resins in insulating 
parts of a variety of aircraft and motor controls were 
also exhibited (Fig. 3). Still a further application of 
mineral-filled melamine resin is illustrated in the elec- 
trode shields, electrode supports, distributor finger. coil 
housings and other high voltage insulating parts of air- 
craft harness grouped in Fig. 4. 

Also exhibited by American Cyanamid were applica- 
tions of its series of low-pressure laminating polyester 
resins, trademarked Laminac. Included was a fluores- 
cent lighting screen made from this resin and rayon 
fabric. It was described as being stronger and lighter 
than glass and as having sufficient heat resistance to 
prevent the warping and buckling frequently character- 
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The Annual John Wesley Hyatt Award went this year 
to Virgil E. Meharg (leit), superintendent of develop- 
ment, Bakelite Corporation, and Paul D. Zottu, con- 
sulting engineer, for independent work in the field of 
electronic heating ¢s applied to thermosetting plastics. 


istic of other types of plastics shields. 

A broad variety of materials and applications featured 
the General Electric Company display. Practically 
every type of molding and laminating technique was 
shown to illustrate the many phases of G-E’s plastics 
activities. Materials exhibited included the company’s 
Mycalex and Textolite products. Outstanding in inter- 
est was the section devoted to silicone rubber. Some 
of the applications indicated by G-E included use as 
gaskets in drying and baking. ovens, floodlights, ex- 
plosion-proof lighting equipment, and in conventional 
lighting fixtures—in fact, wherever resiliency after long 
exposure to elevated temperatures is desirable (see Fig. 
5). Another feature of silicone rubber is that it will 
not adhere to metal or any other material despite con- 
tinued use at high temperatures and under oxidizing 
conditions. This eliminates danger of vulcanizing action 
at high temperatures. Also shown by G-E were speci- 
mens of laminations made by impregnating a glass 
fibre base with silicon resins—a new development in 
silicones. 

Celanese Plastics Corporation drew attention to the 
application of their cellulosic plastics in the electrical 
field by showing an entire panel of such end-uses. 
Featured was a circular bowl used as a shield for a 
circuline fluorescent light made from 0.60-in. Lumarith 
sheet. This shield provides a lightweight and accurate 
means for diffusion and transmission of light. Fuse 
pullers, molded and laminated coils, fluorescent tomb- 
stone-type sockets, batteries, and radio cabinet housings 
were among the other end uses shown. 

Six new developments were featured by E. I. du Pont 
de Nemours & Company. Of, these, the new -Teflon 
tetrafluoroethylene resin has unusual resistance to chemi- 
cal action and combines high heat stability with excellent 
electrical properties. (See page 230, May, 1946 issue 
of ELECTRICAL MANUFACTURING for tabulation of prop- 
erties and an extended description of this material.) 

Another new du Pont development is CCA, a cellular 
cellulose acetate, described as an unoriented multicellular 
form of the acetate. Primary use is as a coré material 
in sandwich laminates. It has excellent compressive 
strength. Thermal insulating properties are on a par 
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Neil O. Broderson (left), president Rochester Button 
Company, and George K. Scribner, president Boonton 
Molding Company, re-elected president and chairman 
of the Board, respectively, of the Society of the Plas- 
tics Industry. All other officers were reelected. 


with cork, balsawood and other semi-rigid or rigid 
materials. The heat resistance of this material is such 
as to make it possible to use thermosetting resins to 
cement it, thus facilitating its use in laminates. It is 
uniform in density, not brittle, and has good resistance 
to vibration. It may be bonded to aluminum, mag- 
nesium and steel, as well as to wood or other plastics. 
The material (still in experimental production) will 
be made in several ranges of density—4 to 5 lb, 6 to 7 
lb, 7 to 8 Ib, and 8 to 9 Ib per cu ft. Among its applica- 
tions in the electrical field is its possible use for thermal 
insulation in refrigerators and frozen food lockers. 

Also in the experimental stage is du Pont’s BCM— 
a high heat-resistant thermosetting resin. At present 
the liquid resin is intended for use primarily with glass 
fabric laminates, although it may be later applied to 
other bases such as paper, cotton cloth, etc. It requires 
only a short curing period and low laminating pressure, 
and it can be employed as an impregnating and laminat- 
ing resin either by itself or mixed with a polymer. In 
a cured state, it is said to have no odor, and to be 
resistant to most organic materials. It has a low water 
absorption rate—of the order of 1 to 2 per cent. Experi- 
ments indicate that a wide range of colors is obtainable 
by addition of oil-soluble dyes or pigments to the resin. 
Among applications seen for laminates made from BCM 
are panels for electric refrigerators and washing ma- 
chines. 


LUMINESCENT ACRYLIC SHOWN 


Other new du Pont products introduced at the show 
included luminescent acrylic (Lucite) sheeting with 
applications as panels for light switches, instrument 
panels, radio and television parts, etc. 

B. F. Goodrich Chemical Company featured applica- 
tions of its allyl ester monomer (Kriston) with its 
combination of good electrical, chemical and optical 
characteristics, plus unusual properties of heat and 
flame resistance. Preliminary tests have shown Kriston 
to be relatively stable electrically over a temperature 
range of —10 C to +140 C. Also featured by Good- 
rich were applications of its Geon resins, particularly 
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their varied uses for electrical insulation. 

Comprehensive exhibits were presented by other 
leading producers of plastics materials including Bakelite 
Corporation, Catalin Corporation, Dow Chemical Com- 
pany, Durez Plastics and Chemicals, Inc., Durite 
Plastics, Inc., Hercules Powder Company, Irvington 
Varnish & Insulator Company, Monsanto Chemical 
Company, Owens-Corning Fiberglas Corporation, 
Plaskon Division of Libbey-Owens-Ford Glass Com- 
pany, Rohm & Haas Company, Tennessee Eastman 
Corporation, and United States Rubber Company. 

An attractive unit of the Dow Chemical Company 
booth was a rotating panel showing the multiplicity of 
plastics parts that are built into a typical electrical re- 
frigerator. The Durez Plastics and Chemicals show 
included an interesting application of its special phenolic 
casting resin to the design of a grille in air conditioning 
equipment. 

A high temperature organic baking enamel was intro- 
duced and demonstrated by the Naugatuck Chemical 
Division of the United States Rubber Company. De- 
scribed as having superior toughness, brilliance, chemi- 
cal and thermal resistance, this new enamel has a wide 
range of application in electrical equipment and appli- 
ances (see Fig. 6). Trademarked POL, this enamel 
is supplied as xylol solution that can be readily pig- 
mented and processed in standard equipment. After 
formulation, it can be applied by any of the conventional 
methods, such as spraying, dipping or roller coating. 
It can be applied to glass, ceramics, or metals. Recom- 
mended baking schedule for POL resin is 20-25 min 
at 400 F which is said to result in a completely insoluble 
film with optimum properties. Minimum temperature 
at which it can be cured is 375 F. At this temperature 
60 min is required for optimum results. 

Molders, extruders, laminators and fabricators vied 
with the producers of plastics materials in presenting a 
comprehensive showing of plastics ‘applications. Some 
70 firms in these categories were represented. Refer- 


Melamine resins find wide applications in electrical 
products: Fig. 2 (below) shows such applications in a 
circuit breaker, insulating parts of mining machinery, 
aircraft ignition parts, etc. Fig. 3 (lower right) dis- 
plays similar applications in a variety of motor con- 
trols and other electrical controls. Fig. 4 (upper 
right) shows melamines used in aircraft electrical parts. 
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Plastics Manufacturers, Ine. 
Fig. 1—Interesting use of plastics combined with met- 
als is shown in the group of molded special-purpose 
rotors displayed in the background. Connector panel 
strips and other electrical parts in foreground. 


ence to all their exhibits is obviously limited by space 
considerations, but mention can be made of the very 
thorough showing by Westinghouse Electric Corpora- 
tion of the use of Micarta laminations; of the use of 
delicate metal inserts in plastics electrical parts as 
shown by Shaw Insulator Company; and of an ingen- 
ious injection molding design by Hungerford Plastics 
Corporation. -The design calls for production of a 
No. 10, 32-thread, plastics nut in one operation at a 
rate of 120 on each sprue, 2 cycles per minute. The 
material used is a special cellulose acetate formulation. 
Each nut is ready for use when trimmed off. An 
especially designed injection molding machine was used. 

Practically every other exhibitor in these categories, 

(Continued on page 206) 
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Constant-Speed Drive Sought for 
Aircraft Alternators 





* Suggested solutions for the biggest single problem in current ex- 
perimental work with aircraft a-c systems are reviewed; points way 


to similar applications of variable-ratio couplings in other fields. 


T. B. HOLLIDAY * 


President 
Mueller Accessories, Inc. 


almost as old as engineering. In aircraft elec- 
trical power systems, the problem is one of con- 
verting variable speed from an aircraft main engine 
to a constant speed to drive an alternating-current 
generator at fixed frequency. The development of such 
a drive is the biggest single problem in the current 
experimental work with aircraft 400-cycle systems. All 
other problems in this work are simple in comparison. 
The successful design of a coupling for aircraft 400- 
cycle alternators should open the way for similar de- 
vices in automobiles, machine tools and in many other 
types of drive. Despite the seeming difficulty of the 
task, there have been a surprising number of suggested 
solutions and several of them have great promise. It 
is the purpose of this article to review some of these 
designs and report upon the progress as well as the 
difficulties that have been encountered. 
Reasons for developing’a high-frequency a-c system 
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Fig. 1—Chart showing the relation of engine crank- 
shaft speed to accessory drive speeds, and the zone 
through which a coupling must operate to deliver 
constant speed to the alternator. 
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for aircraft have been reviewed at some length in the 
July 1944 issue of this publication. The primary need 
in very large aircraft is for a higher voltage, whether 
d-c or a-c. With the present 24-volt system, the weight 
of the wiring exceeds 25 per cent of the total electrical 
system weight in the larger airplanes of today. It 
will require an even larger share of the weight in still 
larger airplanes of the future. 

One of the most important reasons for retaining d-c 
power has been the ability to store energy in a res- 
ervoir or storage battery. When the system voltage 
increases, the weight of such a reservoir rises at a rate 
that is out of all proportion to its value as a source of 
power. Therefore, this reason for retaining a d< 
system can be discarded. Further, in military aircraft 
it has been necessary to convert nearly one-fourth of the 
available power to high-frequency for use in radio, 
radar and control equipment. Almost every other load 
could operate on either type of power. When the need 
for a higher voltage became acute, it seemed logical to 
consider the use of a-c at the same time and thereby 
obtain still greater advantages. 

During this development the most important deter- 
rent has been the constant-speed or variable-ratio coup- 
ling, while the most important reasons for continuing 
the development have been the transformer and the 
induction motor. The transformer is the ideal means 
for changing voltages and it can be used only with a-c. 
Similarly, the induction motor is the simplest form of 
electrical rotary device. It is transformer and induction 
motors versus the variable-ratio coupling. 

An aircraft electrical system should have two sources 
of power. In the single-engine airplane these two 
sources have been the generator and the storage bat- 
tery. In twin-engine aircraft the sources have been 
generators on each engine and the batteries. When 
using a-c power the battery can no longer be included. 
The primary power sources must be the main engines 
with perhaps an auxiliary power unit for ground and 
emergency use. Separate auxiliary units have been 
suggested for the a-c systems but they have received 
little consideration since they will weigh more in pounds 
per horsepower and they will consume more fuel per 


* Until his recent release from active duty, Colonel T. B. Holliday, Air 
Corps, U. S. Army, was assistant Chief of the Equipment Laboratory, 
Propulsion and Accessories Subdivision, 
Field. 


Engineering Division, Wright 
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General Electric Co. 
and U. S. Army Air Forces 


Fig. 2 (top)—A 30-kw 
alternator mounted on a 
constant speed (variable 
ratio) drive designed by 
the Sundstrand Machine 
Tool Company. Fig. 3 
(below)—chart showing 
permissible drop in out- 
put torque of coupling at 
low input speeds; this 
lowering of torque is de- 
sirable to avoid undue 
stresses within the coup- 
ling. 


horsepower than will the main engines. 


Therefore, 
power for an a-c system must come from the variable- 
speed main engines. 


NATURE OF THE PROBLEM 


The operating speed of main engines varies over a 
wide range during the various conditions of flight. 
As indicated in Fig. 1, maximum speed occurs at take- 
off. If the plane is heavily loaded, the speed at initial 
cruising may be more than 80 per cent of this take-off 
speed. As fuel is consumed the weight of the airplane 
decreases and the power of the engines can be reduced. 
In long-range aircraft, the weight of the fuel can be 
nearly half the gross weight of the plane at take-off. 
Therefore, near the end of the flight, the engine oper- 
ating speed may be down to less than half of take-off 
speed. The variable-ratio coupling must take care of 
at least this range in speed. Perhaps use of an aux- 
iliary power plant can be avoided if the coupling can 
also function at idling speeds. This will be approxi- 
mately one-fourth of take-off speed. Therefore, the 
ideal coupling must deliver a constant output speed 
through a range in input speed of 4:1. 

The coupling must operate in the ambient conditions 
of an engine nacelle. This means exposure to quite 
high. ambient temperatures plus severe conditions of 
vibration. The limited space that is available on the 
accessory section of the engine precludes the mount- 
ing of the drive on the main engine in most designs. 
This requires remote mounting with a flexible shaft. 
All of this is a severe installation problem to the air- 
craft engineer and the coupling designer must do all 
he can to minimize such problems. 

The alternator which is to be driven by the variable 
ratio coupling is shown in Fig. 2. It is rated 30 kw 
at 6000 rpm. This means that the rated output of the 
coupling must be about 50 horsepower, assuming that 
the efficiency of the alternator exceeds 80 per cent. The 
choice of rating depends on the total power rating of 
the electrical system. In the aircraft for which this 
alternator was designed, the maximum load exceeds 
60 kw. In military aircraft it is normal practice to 
install approximately twice the load in generating ca- 
pacity. This gives a greater degree of reliability since 
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any two units can carry the combat load. An airplane's 
ability to fight depends on the electrical system, and 
the need for defensive ability is greatest in a crippled 
airplane where half of the main engines may be out of 
commission. The system finally selected has four 
alternators each rated at 30 kw for a total system ca- 
pacity of 120 kw. 

The speed of 6000 rpm was selected because this lay 
across the operational speeds from the engine and gave 
opportunity to use a differential type of coupling. These 
relations in speed are apparent in Fig. 1. With a drive 
which enables the alternator to produce power at quite 


Efficiency, 





Fig. 4—Minimum desired efficiency of variable ratio 
coupling as given by AAF specification; range is 
restricted to speeds normal for long range mission. 
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Fig. 5—Schematic arrangement of Sundstrand drive. 

Two hydraulic pumps are contained in one rotating 

cylindrical case; one is variable in displacement while 

output is fixed; either can act as a pump or motor 
to add or subtract speed and torque. 


low speeds, the combined weight of the drive and alter- 
nator compares very favorably with that of 4 single 
electrical machine of the d-c type which produces similar 
amounts of power throughout the same speed range. 
This saving of weight in the electrical machine does 
much to compensate for the added weight of the con- 
stant-speed drive. 

Other characteristics of the alternator include separate 
excitation and provisions for parallel operation. De- 
sign of paralleling features in the alternator relieves 
some design problems in the drive. The alternator is 
a three-phase, four-wire machine and the neutral of the 
system is grounded. The voltage rating is 208 volts 
between phases and 120 volts'from phase to ground. 

The experimental specification for the drive as pre- 
pared by the Equipment Laboratory, Engineering Di- 
vision, Air Technical Service Command, at Wright 
Field, requires that the drive deliver 6000 rpm, +300, 
at an input speed from 2100 to 9000 rpm. Since most 
of the later reciprocating engines of the radial type 
have a gear ratio of 3:1 between the crankshaft and 
the generator drive, this corresponds to engine speeds 
of 700 to 3000 rpm. This includes the entire range 
from idling to take-off speeds with some margin to care 
for differences in speeds of engines from different manu- 
facturers. Rated power output is required only through 
the range 3600 to 9000 rpm. This drop in rating at 
the lower speeds lessens the stresses in the drive and 
recognizes the fact that the alternator will not receive 
proper cooling during operation at idling speeds. With- 
out this cooling it cannot safely deliver rated output. 
This variation in torque with speed is shown by the 
chart of Fig. 3. 

Requirements for the paralleling of alternators are 
included in the specification. These include a drop in 
speed with added load plus a “free wheeling” feature. 
Drop of 9 per cent in speed with a change from no load 
to 150 per cent load is specified. This, in combination 
with the governor control, is to give accurate division 
of real load. The free-wheeling device prevents an over- 
speed alternator from trying to drive the main engine. 
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The requirement for the control includes a safety fea- 
ture in that a runaway alternator and drive will im- 
mediately be thrown into the lowest ratio. At this 
low speed reverse-current or low-voltage protective 
relays will- open the circuit breaker for that alternator, 
thus removing it from the line. 

Minimum efficiency for the drive is set at the values 
indicated by Fig. 4. These values cover the normally 
used range of speeds. Lower efficiencies at the ex- 
tremes of the speed range are not so important since 
operation at such speeds will be for very limited periods. 
Finally, the maximum weight was set at 70 lb. 


POTENTIAL SOLUTIONS 


At least three types of couplings have emerged from 
the studies of the variable-ratio coupling problem. 
These include the variable-ratio coupling, variable in 
both speed and torque, which is the primary concern of 
this discussion. Secondly, there is the constant-torque 
device of which the fluid clutch is a familiar example. 
Finally, much thought has been given to methods of 
converting the form of electricity, e.g., from variable- 
frequency a-c to constant-frequency a-c. 

In further detail, three types of variable-ratio coup- 
lings have been suggested. Hydraulic devices have 
shown most promise to date, and most of these have 
been based on some form of a variable-displacement 
pump. This type of pump has been used as both pump 
and hydraulic motor in a system which uses the dif- 
ferential principle. In one other design the engine 
power is completely converted to hydraulic power at 
the pump and this in turn is converted to constant- 
speed rotary power at the motor. 

Mechanical couplings have attempted to use similar 
principles by means of a variable-stroke crank assembly. 
This crank is usually combined with a roller clutch to 
obtain a free-wheeling action when reaction tends to 
drive the crank in a reverse direction. These designs 
promise exceptionally high efficiency but stresses are so 
high that a successful design will be difficult to achieve. 
This type is most advantageously designed to add speed 
instead of operating on the differential principle. The 
input-speed characteristics of this type are shown in 
Fig. 1. The maximum input speed should always be 





Sundstrand Machine Tool Co. 
Fig. 6—View showing the internal construction of 
variable ratio drive the operation of which is indi- 
cated in Fig. 5. 
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less than the desired constant output speed. 

An electric generator and motor are quite similar 
in characteristics and they both have variable character- 
istics. Therefore, a generator-motor combination would 
seem to be an ideal solution for the differential type 
of drive. It is on most counts, but such a solution is 
too heavy. 

The fluid-clutch type of drive is a constant-torque 
drive and is very inefficient at any speed above its mini- 
mum speed. Since the desired drive must operate be- 
tween the limits of 2100 and 9000 rpm, a fluid-clutch 
drive must be designed for an even lower speed, say 
2000 rpm. Since much of its operation will be at 6000 
rpm input speed, the drive will waste twice as much 
power as it delivers. This loss of power and the fuel 
weight which it represents cannot be tolerated in an 
airplane. The fluid used in a clutch drive is immaterial. 
Oil is used in the familiar automotive fluid clutches, 
and a magnetic field is used in the eddy-current clutch. 
Either will have the needed performance, but both are 
very inefficient and the electric design is very heavy. 

Other designs are not drives at all but include methods 
of converting the form of electric power. If the alter- 
nator is connected directly to the engine, it will pro- 
duce power at frequencies which are directly propor- 
tional to engine speed. In the speed range of 2100- 
9000 rpm, an eight-pole alternator would deliver power 
at frequencies ranging from 140 to 600 cycles per 
second. It may be possible to construct an electronic 
frequency-changer which will convert this power to a 
constant frequency. This has been done experimentally 
at a rating of approximately 5 kva, and it shows con- 
siderable promise. The electronic control rectifies the 
power to d-c and then converts it to the constant fre- 
quency. Of course, it is possible to generate the power 
as d-c and then convert it, but the losses and the weight 
penalty are prohibitive. In either method, the gener- 
ator must be designed for the minimum speed, and it 
will be considerably heavier than an equal rating at the 
higher speeds available through a constant-speed drive. 

The drive on which most effort has been expended 
and the progress of which is being observed with great- 
est interest is the Sundstrand drive. This drive uses 
a variable-displacement hydraulic pump that was de- 
veloped by the Sundstrand Machine Tool Company of 


Chrysler Corp. 
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Fig. 7—Power lost in the drive shown in Figs. 5 and 
6 at three different loads over a range of speeds. 


Rockford, Ill. The General Electric Company has 
worked with that company to integrate the electrical 
problems with those of the drive. These two com- 
panies have worked very closely with the Equipment 
Laboratory, Engineering Division, Air Technical Serv- 
ice Command, to bring about a modern miracle of 
engineering. Eight units were produced in 1945 and 
all of these are being used in an accelerated testing 
program. 

The principle of the drive is shown schematically in 
Fig. 5. It operates as a differential device. At low 
input speeds, the variable-displacement pump acts as a 
pump and supplies power to a fixed-displacement pump 
which acts as a motor. This motor adds to the speed 
of the output shaft and builds up the output speed to 
the required value. At 6000 rpm the variable pump has 

(Continued on page 192) 
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Fig. 8 (left)—Construction and arrangement of a four-crank mechanical drive featuring an overrunning clutch. 
Fig. 9 (right)—Simplified modification of the principle of the overrunning clutch applied to the Chrysler vari- 
able-speed input drive. 
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Using Precision Castings in 








Electrically Energized Equipment 


* While the molding dies in which expendable patterns are cast may 

be very expensive except for large production volume, the process 

saves in machining cost and in economical use of metal in final product. 
J. W. GLASER 


Director 
Jelenko School of Precision Casting 


REVIEW of the literature relating to precision 
A casting and a survey of the activities of plants 

engaged in the production of precision cast parts 
indicates that the high hopes of the proponents of this 
new production method for the fabrication of machine 
and instrument components have been amply justified. 
The increasing variety of products which is now being 
manufactured by this method is proof enough that pre- 
cision casting can no longer be considered a fad or an 
inventor’s pipe dream; and the volume of castings now 
being turned out is ample testimony to the fact that in 
its proper niche precision casting need make no apologies 
in cost competition with some of its more conventional 
fabricating antecedents. 


It is, however, indicative of the growing maturity 


of this new industry that even its most enthusiastic 
advocates are insistent in their emphasis that precision 
casting, too, has its definite limitations and that some of 
the claims made for it during the first flurry of excite- 


; 
J. R. Wood Products Corp. 
Fig. 1—A crystal unit with waveguides for a radar set, 
the original pattern at the left made by silver soldering 
various pieces together and the precision casting pro- 
duced in one piece as shown at the right; length, 3 in. 
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ment over the newly discovered application in industry 
of the several thousand-year-old lost-wax process were 
claims which did not stand up in the cold light of sub- 
sequent experience. [Illustrative of this trend is the 
statement made recently by the sales manager of one 
of the major producers of precision cast parts : “It should 
be pointed out, in my opinion, that precision casting has 
its limitations, both as to what it can do and as to 
how far it can compete with other methods or supplement 
other methods, just as screw machine production has 
its limitations. The limitations are different, of course, 
and therein lies its value in widening the means at the 
disposal of production engineers to make things that 
will produce a better end product at lower cost.” 

Measured by the yardstick of conventional fabricating 
methods, some of the performance statistics of precision 
casting are truly impressive. A radar crystal unit, for 
example was originally made out of nine separate pieces. 
These pieces were silver soldered together to make the 
unit (Fig. 1). As a result of the large amount of 
hand work in silver soldering small pieces together, 
the cost ran to about $18 per unit. In making the part 
as a precision casting not only were all nine pieces cast 
as one unit, but a tenth piece was added. In a produc- 
tion run of 6000 units, the cost per piece was reduced 
to $6, thus saving $12 per piece by resorting to preci- 
sion casting. The piece was made both in beryllium 
copper and in aluminum. 

Another recent report compares the cost of machined 
parts with the cost of precision cast parts of a number 
of products made from a low alloy steel. Quantities 
required of these parts were in the neighborhood of 
4000 pieces each. Some of the cost comparisons cited 
were as follows: Estimated cost of machined part— 
$3.93, of casting—$1.53, saving per unit—$2.40; ma- 
chined part—$4.00, casting—$1.36, saving per unit— 
$2.64; machined part—$5.50, casting—$2.58, saving 
$2.92. The hours of tooling time saved on these parts 
by resorting to precision casting rather than conven- 
tional machining operations were 450, 500 and 350 
hours, respectively.” 

These are not isolated examples, by any means, al- 
though the percentage of cost reduction may not always 


Capt. L. W. Gott, Precision Casting of Low Alloy Steels, Iron Age, 
June 21, 1945. 
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1. MASTER PATTERN. 


A master pattern is made to blue- 
print specifications, making proper al- 
lowances for shrinkage. ; 





2. MASTER 
MOLD. 


The mold is made 
by vulcanizing rub- 
ber against the 
master pattern or 
casting a low-fus- 
ing metal over it. 





3. WAX PATTERNS. 


‘Expendable wax patterns are 
made by injecting molten wax, 
under pressure, into the master 
mold—one wax pattern being 
required for each casting. 







4. PATTERN AGGREGATE. 


The wax patterns are attached to a 


common sprue. As many patterns, 
similar or dissimilar, are cast at one 
time as will use the full melt capacity 
of the furnace. 





5. THE REFRACTORY MOLD. 


The refractory mold is made by pour- 
ing the “investment” into a cylinder 
containing the pattern aggregate—a 
procedure called “investing.” Invest- 
ment is a slurry of fine refractory par- 
ticles and a binder which imparts a 
“set” to the mass soon after mixing 
and pouring. The unit of pattern ag- 
gregate, metal cylinder and investment 
is called a “flask.” Vacuuming the 
investment removes trapped air bub- 
bles which might mar the surface of 
the castings. 





be as large as in the examples cited. Certainly, enough 
evidence is available to prove that to the alert production 
engineer a new horizon of production possibilities has 
been opened. 

The flood of interest voiced about precision casting 
stems from two main objectives: How and where can 
castings be used? How can precision castings be pro- 
duced? As is only natural in the technology of a new 
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THE ESSENTIAL STEPS OF PRECISION CASTING 





6. THE “BURN-OUT.” 


After the investment has set, the flask 
is placed into a furnace and gradually 
heated to about 1300 F. This pro- 
cedure melts and dissipates the wax 
(hence the term “lost-wax” method) 
leaving a cavity in the refractory of 
exactly the same shape as the wax 
pattern; eliminates the moisture from 
the investment; and raises the mold 
to the proper temperature for receiv- 
ing the mélten metal and causing it 
to solidify at the proper rate for op- 
timum results. 





7. CASTING. 


The baked flask is placed on the casting machine, which was 
previously loaded with a charge of metal, and when the melt 
is just at the right temperature it is packed into the mold 
cavities by centrifugal force—the force being maintained 
through the solidification range. It is the continued appli- 
cation of pressure—far in excess of what may be obtained 
through the use of headers in static foundry practice— 
which assures castings of a dense structure and—due to the 
separating action of centrifugal force—free from dross. 


8. STRIPPING. 


After the castings have sufficiently 
cooled, the investment is easily re- 
moved. Cutting off the gates and 
a light sand blast (or pickling) 
leaves castings which require little 
or no machining prior to assembly. 





The Jelrus Co. Inc. 
industry, there are no stock answers to either question. 
As a result of the optimism which prevails among those 
engaged in the process, new talents are constantly being 
attracted to it and new resources mobilized in its behalf. 
A particular dimensional specification or alloy com- 
position which might have been a source of despair one 
or two years ago, may be a routine matter today. Some 
piece of equipment which the precision caster might 
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Solar Precision Castings, Inc. 

Fig. 2—Switch and tube component for airborne radar, 

with intricate contours and projections but readily 

produced by precision casting. Small piece is a con- 

duit connector of pure copper and shows how fine 
markings are reproduced by this process. 


have had to build himself a short while ago may nox, 
be a stock item with at least one of several equipmént 
and supply manufacturers who make a specialty of ca- 
tering to the needs of the precision casting field. Al- 
though some of the techniques are still the jealously 
guarded secrets of some particular precision casting 
shop or other, the engineering services which equip- 
ment and supply houses are now in a position to render 
make it possible for the new producer of precision cast- 
ings to approach the matter without the misgivings 
which beset him just a short while ago. 


INITIAL COSTS 


Apart from the constantly broadening technology of 
precision casting, the.process is inherently extremely 


versatile. It is quite feasible, for example, to meet the 
requirements of a particular production requirement 
with a capital investment for equipment in the neigh- 
borhood of $2000. On the other hand, in order to 
utilize fully the economics of maximum production 
rates and the full scope of possibilities which the pro- 
cess offers, the well set-up precision casting plant will 
have spent at least $50,000, and probably several times 
thisamount. The greatest-fulfillment of the possibilities 
in precision casting has naturally been realized in the 
plants which have made a specialty of the process, and 
who make the castings on a contract basis for the users 
of the component parts. The accumulated “know-how,” 
facilities of equipment, metallurgical and engineering 
personnel which such plants can*muster place them in 
a position to advise the potential.user of precision cast 
parts not only whether his product lends itself to this 
fabricating method, but more importantly, how to re- 
design his product so as to realize the full economies 
and advantages of the process. 

Thus, while it is fruitless to attempt to lay down the 
boundaries of performance for precision casting—the 
process still being several years away from reaching 
standard methods, standard equipment and a well de- 
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fined range—and although the decisions of both the 
potential producer of castings and the potential user of 
cast parts should be reached only in consultation with 
the equipment and supply manufacturers and the estab- 
lished precision casting shops, it is possible to indicate 
some of the typical achievements of this process and to 
point out the general areas in which it is likely to offer 
material advantages. 


ESSENTIALS OF THE PROCESS 


Before discussing these various broad areas of appli- 
cation, it may be well to outline the essential stages of 
operation in producing a precision casting so that the 
particular advantages as well as the sources of limitations 
inherent in the process will be more apparent. 

The objective of the various operational steps is to 
produce a cavity, of the utmost attainable accuracy in 
shape and size, in a refractory material capable of receiv- 
ing the charge of molten alloy under pressure. These 
operations break down into three main departments; 
producing the patterns which will form the cavities 
in the refractory mold, producing the refractory mold 
and making it ready for casting, and the alloying, melt- 
ing, and casting of the metal. 

The patterns used are not permanent as in conven- 
tional foundry practice. They are made from various 
formulations of organic materials possessing the follow- 
ing properties: They must be readily moldable, they 
should be dimensionally stable under controlled con- 
ditions, they should be sufficiently strong to permit 
handling without ‘necessitating extraordinary precau- 
tions, and they should completely volatilize when heated 
in air without leaving an ash. Certain wax formula- 
tions, in most of which carnauba wax is a major con- 
stituent, have been found quite satisfactory for this 
purpose. Some of the thermoplastic materials, particu- 
larly polystyrene, are coming into favor especially where 
large production runs are contemplated and the optimum 
mechanization of the process is to be realized. Each 
casting that is to be produced requires a separate pat- 
tern, since these patterns are destroyed during the pro- 
cess. Hence their designation as expendable patterns. 

The expendable patterns are made by various injection 
methods in permanent molds, or “master molds”. In 
the case of thermoplastic materials of the synthetic plas- 
tics type, the molds are the same as the conventional 
injection molding dies used on automatic injection 
molding presses. The relatively high cost of such dies 
precludes the use of such materials for the expendable 
pattern in small production runs. The various wax com- 
pounds, however, can be molded under low pressures 
at low heat, thus making much smaller demands on the 
master molds. Rubber and low-fusing alloys are very 
commonly used for this purpose, with lightweight ma- 
chined molds made from brass or steel running a close 
second. Rubber and low-fusing metal molds are very 
quickly and inexpensively made and do not require the 
services of the highly skilled tool and die maker. Rub- 
ber molds can be made within one hour at a cost of ap- 
proximately $10, and the low-fusing metal mold any- 
where from four hours to thirty hours, the latter figure 
being reached only where unusually intricate contours 
must be dealt with. The cost of these molds is fre- 
quently as low as $30 and rarely higher than $150 to 
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$200. These figures of course, are approximate. 

Rubber molds are admirable for parts with severe 
under-cuts or very involved contours, but require the 
widest range of tolerances. Where contours are not too 
complex, requiring only a minimum of cores, the low- 
fusing metal molds serve the purpose very well and are 
capable of maintaining tolerances close to the optimum 
obtainable with the process. Where dimensional accu- 
racy of the highest order is required and design features 
necessitate the extensive use of cores in the mold, the 
steel mold is a must. 

Many precision casting shops have made the use of 
lightweight steel molds—lightweight, that is, in com- 
parison with automatic injection molding dies—a matter 
of standard practice. Not only are these molds more 
durable and capable of maintaining the optimum dimen- 
sional accuracy, but in many cases their cost is only 
apparently higher than the cost of rubber or low-fusing 
metal molds. The reason for this is that while with 
such molds the mold cavity is machined directly into 
steel stock, when rubber or low-fusing metal is used 
it is necessary to have a master model to form the mold 
cavity. The master model must be very carefully ma- 
chined to the utmost accuracy, leaving available toler- 
ances to be used in the casting process itself. Unless 
the specifications of the part in question are rather 
easily met, the cost of producing such a model may 
well bring the overall cost of the rubber or low-fusing 
metal mold into the range of a steel mold. Of course, 
where a high production rate is contemplated and two 
or more injection units will be used for the same pattern, 
each unit requiring its own mold, only one master 
pattern is required to make all the necessary molds, 
whereas if steel molds were used, each mold would 
have to be individually machined. Again, the skills 
and equipment to machine a model may be much more 
readily available than the more specialized skills and 
equipment needed to produce a negative of the same 
shape directly in the steel mold: This is one of the 
constantly recurring situations encountered in precision 
casting where no hard-and-fast rule can be stated. Each 
case must be examined on its own merits, and a final 
decision reached through the integration of all the 
various factors. 


EXPENDABLE WAX PATTERNS 


Once the mold is finished, its function is to produce 
the expendable patterns. These are made by various 
injection methods, all of them requiring a large pro- 
portion of hand labor, although the work is routine 
and personnel for it easily and quickly trained. Centrif- 
ugal, air, and hydraulic pressures are used alone and 
sometimes in combination to fill the mold cavities with 
the wax compound and to maintain pressure on the 
wax while it is cooling and setting. The more effec- 
tively the pressure can be maintained on the bulk of 
wax in the mold cavity while it is cooling through the 
solidification range, the less will be the dimensional 
deviation of the pattern as a result of wax shrinkage; 
the lower the solidification range, the lower will be 
the overall shrinkage, but the greater the chance for 
distortion through handling in a warm room. After 
the wax has solidified, the mold is opened, and since 
even the best wax formulations available at present are 
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J. R. Wood Products Corp. 
Fig. 3—Small and complex parts successfully produced 
by precision casting. A—aluminum shaft for an elec- 
tric measuring device; B—brass brush holder for small 
motor; C—silicon brass counterweight; D—beryllium 
copper shaft with knife edges; E—brass component of 
a switch, with two stubs cast in place; F—beryllium 
copper calibrating arm for aircraft instrument. All 

approximately actual size. 


either quite brittle or easily distorted, the utmost care 
must be exercised in removing the pattern from the mold. 

When the wax pattern is sufficiently bulky so that 
its strength can be mainly derived from the bulk itself, 
wax compounds are available at a cost ranging from 
about 25¢ to 75¢ per pound. However, when most of 
the pattern is under 0.250 in. in thickness, the intrinsic 
strength of the wax becomes a very important factor. 
Most wax compounds used for this purpose contain 
over 50 per cent of carnauba, and their cost jumps into 
a range of a $1.00 per pound and over. In some shops, 
the wax is partially reclaimed, but the wax once used, 
is seldom used again for making patterns, fresh wax 
being preferred for this purpose, with the reclaimed 
wax reserved for sprues in a subsequent operation. 

The specific gravity of the waxes used is very close 
to 1.00. It is thus apparent that if the castings are 
to be made from an aluminum alloy with a specific 
gravity of approximately 3.00, then one pound of wax 
will be used for every three pounds of casting, including 
sprues ; and if the alloy used is ferrous with an approxi- 
mate specific gravity of 8.00 than the ratio of wax to 
cast metal will be 1:8. This follows from the fact that 
the volume of the cavities in the refractory mold which 
will be filled with metal is the same as the volume of 
the wax patterns which produced these cavities. 

The use of high-cost wax, and the large amount of 
hand work involved in producing the wax patterns, is 
one of the basic cost elements in precision casting. The 
use of injection molded plastic patterns materially re- 
duces this cost element, but its use is justified only 
where a high production run will absorb the high initial 
cost of the injection molding die and set-up. The re- 
duction in cost of the final casting is often sufficient to 
make high production runs competitive with automatic 
machine tool set-ups. Again each case has to be judged 
on its own merits. 

The next major procedural division is the preparation 
of the refractory mold. The expendable patterns previ- 
ously made are assembled in aggregates on a common 
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The Indiana Steel Products Co. 


Fig. 4—Precision castings of Alnico, reduced to about 
two-thirds actual size, all magnetic components. 


sprue which is itseif made from wax, and the whole 
assembly is then placed into a retaining cylinder, the 
flask, into which the refractory slurry is subsequently 
poured. The slurry is composed of sized granules of 
refractory, most frequently silica, and a binder which 
chemically sets the mixture. When non-ferrous cast- 
ings are made, the binder most generally used is 
plaster of paris, but since the plaster itself is not very 
refractory, its use is precluded with high melting alloys. 
In the latter case, the binder used is a chemical which 
when the mold is aged or baked will yield some highly 
refractory residue. Ethyl silicate, for example, will 
hydrolize and yield SiO., aluminum chloride will yield 
aluminum oxide. The selection of the binder is partially 
influenced by its chemical reaction with the alloy. 

Extremely fine mesh sizes are used either in the bulk 
of the slurry, or as a pre-coat on the wax pattern, the 
“fines” running as high as 300 mesh. This accounts 
for the smooth surface finishes of precision cast parts, 
and for the very fine détail the process can reproduce. 
Marks left on a model by a medium coarse file will 
frequently be visible on the casting. After the slurry 
is poured into the flask so that the expendable patterns 
are completely covered by it, and before it sets, it is 
subjected either to a vacuum or to a tamping procedure 
in order to insure that no air bubbles are trapped on the 
surfaces of the wax patterns since such bubbles will 
modify the contour of the surface involved. 

The next operation is the “burn-out” during which 
the refractory mold is gradually heated to a temperature 
approximately half that at which the metal will be 
poured, but a minimum of about 1200-1300 F to insure 
the complete oxidation of the wax and its volatilization 
as COz gas. The exact casting. temperature of the 
flask will have an important influence on the physical 
and metallurgical properties of the metal cast into it, 
and is therefore carefully determined in each case in 
the pilot plant before production specifications are laid 
down. The refractory material is usually referred to 
as the investment, a term which is now often used to 
describe the entire process as investment casting. 

The final step is the melting and casting of the metal 
into the prepared flask. There is a diversity of prac- 
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tices followed in various shops as to the method of melt- 
ing and alloying and the type of equipment used during 
the casting proper, but they all have as their object 
close control over alloy composition and effective press- 
ure on the metal while it is solidifying in the mold. 
Centrifugal pressure is most commonly used, especially 
in the non-ferrous field, and with ferrous alloys when 
induction melting is employed ; and air pressure casting 
is favored by several of the major contractors, partic- 
ularly in conjunction with carbon-arc melting. Breaking 
out the molds, grinding off gates, and sand blasting 
the castings finishes the procedure, and the parts are 
ready for whatever inspection routine may be specified. 

The principal features of the process may be sum- 
marized then as follows: 

1. Complex contours—as a result of the relative ease 
with which the master mold is made, and the manner 
in which the pattern is eliminated from the refractory 
mold. 

2. Accuracy—because of the inherent accuracy. which 
can be built into the master mold, and the manner in 
which this accuracy is transferred to a one-piece re- 
fractory mold with surface smoothness approaching 
that of die casting. 

3. Wide alloy range—because high refractoriness of 
the casting mold enables it to receive almost any cast- 
able alloy regardless of melting range. 

4. Soundness—as a result of pressure maintained on 
the metal while it is solidifying, separation of dross 
through centrifugal action and, in general, close control 
over melting and solidification conditions. 

A listing of the alloys which have been successfully 
used to date would include a fairly complete catalogue 
of casting alloys used in industry today, ranging from 
magnesium and aluminum alloys, through _brasses, 
bronzes, low and high alloy steels, the non-ferrous heat- 
and wear-resisting alloys like stellite, and silver, gold 
and platinum. Since machineability becomes in most 
cases a minor consideration, more extensive use can 
be made of alloys which would be favored because of 
their intrinsic properties of strength, wear resistance, 
corrosion resistance and heat resistance. The use of 
such higher cost alloys is offset by redesigning parts 
for minimum weight through the use of strengthening 
ribs and fillets, and by the minimum weight of metal 
which the process yields to scrap. 


TOLERANCES 


A concise definition of tolerances attainable in pre- 
cision casting is still not practical at this stage of the 
development of the process. Every stage in the pro- 
cedure produces its own variation in size, and except 
in experimental work, all the factors have not yet been 
brought under full control. Variations in size are 
primarily caused by shrinkage and expansion effects of 
the materials used in @he several stages of the process. 
Temperature variables will affect the expansion of the 
master mold when hot wax is injected into it, the extent 
of shrinkage of the wax pattern in the mold as well as 
during storage ; the temperature of the refractory slurry 
will affect the size of the expendable pattern while the 
investment is setting ; the temperature of the burned-out 
flask will influence the degree of expansion of the re- 

(Continued on page 218) 
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For those Power-Supply Problems 


Try the Inverter Transformer 


* A vibrating reed with contacts and a transformer will con- 
vert power from a limited source such as a battery to a-c at 


various frequencies and voltages or d-c at higher voltage. 


T. T. SHORT and J. P. COUGHLIN 


General Electric Company 
Fort Wayne, Indiana 


URING recent years there has been a rapid 
increase in the application and development oi 
inverter transformers. They are used widely 

in the radio field as power supplies and are also used 
in railway and aircraft applications to furnish a-c volt- 
ages at desired frequencies, where only d-c power is 
available. The design engineer has a versatile tool 
in the inverter transformer, once its underlying prin- 
ciples are understood and full advantages taken of their 
use. In this discussion the basic circuit elements will 
be explained, with specific reference to existing circuits. 
In inverter is a device to change d-c power into a-c 
power. The inverter transformer accomplishes this by 
employing the principle of a vibrating reed used in 
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Fig. 1 (left)—Jnverter transformer for supplying 1000 volts d-c from 12 volts d-c input; two vibrators are pro- 
tected by covers one of which is shown removed. Fig. 3 (right)—Heavy-duty vibrator and contacts with shock- 
resistant mounting; same type as shown in Fig. 1. 


conjunction with a transformer. Variations of this 
device might also be used to provide higher or lower 
values of d-c output voltage from a given d-c voltage. 
Applications have a wide diversity, including the supply 
of 60-cycle, 16-volt power from 24-volt d-c to the field 
of an amplidyne generator on aircraft gun turrets; 
supply of 1000 volts d-c, 350 ma, from 12/24-volt d-c 
input for aircraft radio transmitters; supply of 200 
volts d-c and 6.3 volts a-c, 120 cycles, from a 6-volt 
battery for operation of automatic map-making equip- 
ment; and supply of a-c for the operation of fluorescent 
lamps from 12 volts d-c. ; 

The vibrator is the “heart” of the circuit and an 
understanding of its operation will simplify the circuit 


135 


eS A 
D-c input 


aa 


+ 


D-c input 
wan 


+ 


A-c output 


Figs. 4 (left) and 5 (right)—Two circuit arrangements of the driver coil in an inverter transformer, described 
in the accompanying text. 


theory. Basically, a vibrator is a single-pole, double- 
throw switch which alternately reverses the polarity 
of the input voltage. It consists of a driver coil wound 
around a core, contacts, and a movable element, or 
armature, mounted on a flat spring. A heavy-duty 
vibrator, the same as those used in radio power sup- 
plies, is illustrated in Fig. 3. 

The method of connecting the driver coil determines 
whether the vibrator is shunt- or series-drive. Selection 
of the vibrator to be used is a function of the design 
engineer who will base his decision on circuit and atmos- 
pheric conditions. For example, in corrosive atmos- 
pheres, a series drive would be selected, since the 
contacts are normally closed when the inverter is not 
in operation. A shunt drive, with contacts normally 
open, is a simpler device and is employed whenever 
conditions permit. 

By referring to Fig. 4, it will be noted that when 
the line switch is closed, the driver coil is energized 
and creates a magnetic field causing the armature to 
move in the direction of the coil, thus closing the load 
contact. At the same time the contact, in series with 
the driver coil, opens, de-energizing the coil, thus per- 
mitting the reed to swing in the opposite direction and 
close the opposite load contact. This action continues 
at the natural mechanical frequency of the vibrating 
reed and this alternate closing of the load contacts 
places a voltage of alternating polarity on the trans- 
former primary. 

The vibrator shown in Fig. 5 employs the principle 
of shunt drive and differs from its neighbor in that the 
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Fig. 2—Power pack incorporating an inverter trans- 
former to provide 200 volts d-c and 6.3 volts a-c at 
120 cycles from a 6-volt battery. 
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driver coil is connected to the reed and one stationary) 
contact. When the line switch is closed the voltage 
is impressed across the driver coil which pulls the 
armature over until the contacts close. The closing 
of these contacts short-circuits the driver coil, permitting 
the armature to swing back, closing the other set of 
contacts. The action of the vibrator with respect to 
the transformer is the same as shown in Fig. 4. This 
type of vibrator is more economical, since it eliminates 
the driver contacts, but it is slower in coming up to 
full amplitude of operation, which in some applications 
is undesirable. The reason for this slower starting. 
speed is that on the initial closing of the line switch 
only one-half normal voltage is impressed across the 
driver coil. 

When the vibrator is used in conjunction with a 
transformer the device is known as an inverter trans- 
former. Since the alternating voltage produced in the 
transformer is the same for either type of vibrator, any 
further mention of vibrator drive will be omitted. 

The circuit, illustrated in Fig. 6, consists of a con- 
ventional low-leakage reactance transformer with a 
buffer capacitor placed across one of the windings to 
suppress high peak voltage induced by the transformer, 
or load inductance. The output voltage of this trans- 
former is a square wave as shown in Fig. 7, where the 
input current wave form is also shown. The load on 
this type of circuit should remain relatively constant, 
particularly with respect to power factor, since the buffer 
capacitor must be selected to match the load char- 
acteristics. This is necessary to minimize contact 
sparking and heavy capacitor inrush current. 

Any required a-c voltage may be obtained by merely 
changing the turn ratio of the transformer. While one 
pair of load contacts are shown in the examples, addi- 
tional contacts may be paralleled to increase the output 
rating of the inverter transformer. 


CONVENTIONAL CIRCUIT, D-C TO D-C 


When an inverter transformer is so connected as to 
have self-rectifying characteristics it is called a syn- 
chronous inverter. This connection eliminates the use 
of separate tube or oxide rectifiers, and may be eco- 
nomically employed to obtain values up to approxi- 
mately 300 volts d-c. (Fig. 8.) 

The pair of contacts connected to the transformer 
primary serve the same purpose as explained previously, 
that is, a single-pole, double-throw arrangement to re- 
verse the polarity of the d-c input, with respect to the 
transformer. The other pair of contacts, connected to 
the transformer secondary, is used for rectification. In 
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effect, the output is so connected that each successive 
pulse maintains the same polarity. Fig. 9 shows the 
output wave form of this circuit. Suitable filters may 
be provided to secure a ripple-free d-c output. 


RESONANT CIRCUIT 


A resonant inverter transformer is one in which the 
contacts open at the point where the current wave passes 
through zero. This has the effect of reducing arcing 
and hence increasing contact life. In general, inverter 
transformers of the resonant type are larger than the 
conventional type and can provide an approximately 
sinusoidal output wave without special filtering. This 
type of circuit may be divided into two classes—non- 
regulated output and regulated output. 

Non-regulated circuits, as exemplified by Fig. 10, 
are designed for strictly constant loads. The capacitor 
Cs, the leakage reactance of the transformer, and the 
load are tuned to oscillate at a predetermined frequency 
which is slightly greater than the natural frequency 
of the vibrator itself. The magnetic shunts S are intro- 
duced into the circuit to obtain the reactive component 
necessary for resonance. Reactor R is operated at 
saturation to limit the current and thus hold the input 
current at zero for sufficient time to permit correct 
commutation under conditions of slight variation in 
load and frequency. 

The output wave is nearly sinusoidal, and in general, 
no additional filtering is necessary. In Fig. 11 it can 
be seen that the contacts open and close at the point 
where the current wave passes through zero. Since 
the principle of operation is based on a resonant, or 
tuned circuit, it is evident that a unit of this type cannot 
be operated at open circuit because the load forms a 
part of the tuned circuit. When the load is removed 
the circuit becomes de-tuned and severe arcing results. 

Under conditions where some variation of input 
voltage and load exists, it becomes necessary to modify 
the circuit previously described and to introduce a 
regulating feature into the circuit, as shown in Fig. 12. 
This circuit is so designed that the secondary winding, 
capacitor C,, and load not only oscillate at resonant 
frequency but also serve the additional function of 
operating as a voltage stabilizer. A section of the core, 
indicated by an arrow, is operated at saturation to effect 
the well-known stabilizer action afforded by a tuned 
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Fig. 8—Rectifying’ the current from the transformer 
secondary to produce d-c output. 
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Fig. 6 (above)—Simple circuit of an inverter trans- 

former, producing a-c from d-c input. Fig. 7 (below) 

—Generalized wave form of the output voltage and ‘ 

of input current in the simple inverter transformer 
represented in Fig. 6. 


circuit operating at high-core density.. The capacitor 
Cy is used as a buffer to maintain the best over-all 
commutation for start and running conditions. The 
series capacitor Cg is introduced to compensate for 
changes in level of output a-c voltage under conditions 
of load power factor variation. Ballast resistor, A, is 
provided to maintain constant current through the 
vibrator driver coil since this type of circuit is sensitive 
to frequency changes. During starting conditions the 
resistors R, and Rp» and the time-delay relay R limit 
the vibrator contact current. When the starting switch 
is closed, R,, and then Rg, are shorted out in sequence 
by the relay R. Gradual excitation of the transformer 
is effected during the transient condition that exists 
when the circuit is first placed in operation. The output 
wave form of this circuit is close to a simple sinusoidal 
curve, but somewhat higher in harmonic content. 

In all of the aforementioned circuits the starting diff- 
culties become increasingly severe at higher d-c input 
voltages and higher kva ratings. The reason for this 
is that the heavy magnetizing or inrush currents drawn 
by the transformer during the first few cycles tend to 
cause a heavy arc to form across the load contacts, 
thereby short-circuiting the system. Several means are 
employed to overcome this difficulty, as follows: 

a. Momentary resistance inserted in the d-c line as 
shown in Fig. 12. 
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Fig. 9—Typical wave form of output voltage in the 
circuit shown in Fig. 8. 


b. A switching means to establish residual flux in the 

transformer core at such a polarity as to reduce 
the magnetizing currents to a minimum. 
Use of a buffer capacitor of sufficient size to permit 
interruption of these heavy currents. This may 
be undesirable since during normal operation it 
will draw heavy inrush currents damaging to the 
vibrator contacts. 

. Increased spacing of the vibrator load contacts. 
Under most conditions, however, this makes 
vibrator adjustment more critical. 

The choice between use of a conventional or resonant 
circuit previously discussed will depend upon applica- 
tion. In general the conventional circuit shown in 
Figs. 6 and 8 will be the most desirable for small fixed 


Fig. 10—Jnverter transformer circuit without regula- 
tion, suitable for strictly constant loads. 
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Fig. 11—Synchronization of contact opening and clos- 
ing with the passage of the wave through zero, in 
the tuned circuit arrangement shown in Fig. 10. 
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loads. Since this type of circuit 1s the smallest and 
least expensive, it will prove more economical. Also 
the square-wave output voltage of this circuit is par- 
ticularly adapted to rectification since a minimum of 
filtering is required for smooth d-c output. It should 
be noted, however, that inductive loads in this type 
of circuit are objectionable because circuit components 
become more critical. 

The resonant circuit is adapted to larger loads of 
high or low power factor because its current commu- 
tation and tuned circuit characteristics insure maximum 
vibrator life. Since the resonant circuit includes a large 
amount of inductance, low power factor loads, such as 
fluorescent lamp ballasts, are particularly adaptable from 
the standpoint of performance and economy. 

The regulated circuit, as the name implies, is to be 
used where a fixed output voltage is required with 
varying input voltage as well as varying load and load 
power factor. This circuit can be employed as a general 
power supply for such applications as fluorescent light- 
ing on mobile service. 


DESIGN DATA 


It has been found that to provide a suitable inverter 
transformer for any application, a number of important 
facts must be known. As a rule this type of inverter 
is “tailor-made” for each job, and to effect the most 
efficient design the following information must be 
known: 


A. D-c to d-c transformer : 

1. Rated d-c input voltage 
(a) variation of input voltage 

2. Load voltage 
(a) Maximum regulation at rated input voltage 
(b) Maximum ripple voltage, per cent 

3. Load current 
(a) Complete duty cycle, if load is not constant 


D-c to a-c transformer : 
1. Rated d-c voltage input 

(a) Variation of input voltage 
2. Load voltage 

(a) Wave space 

(b) Maximum regulation at rated input voltage 
3. Load current 

(a) Complete duty cycle if load is not constant 
4. Frequency 

(a) Tolerance 
5. Power factor 


. General features 
1. Type of construction 
(a) Government or other specifications 
2. Temperature 
(a) Ambient 
(b) Allowable rise 
3. Vibration requirements 
4. Humidity requirements 
5. Ground connections. 
6. Maximum current drain from input 
7. Limits of radio frequency suppression 
In addition to the factors listed above, it is also 
(Continued on page 200) 
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“Invisible” Glass May Be 
the Answer for Instrument Dials 


* Methods developed during the war years for producing anti-reflec- 
tion films for optical systems hold promise for reducing reflected im- 
ages on dial faces and increasing readability of meter type instruments. 


EARLE B. BROWN 


Technical Director 
Metavac, Inc. 


less glass during the war years is well known 

to the optical industry. It is probably not so 
well known to manufacturers and users of electrical 
instruments and meters, although there are many highly 
advantageous applications of the technique in this field 
as well as in any electrical equipment employing lens 
systems or viewing screens. 

Taken literally, the term “invisible” glass is a mis- 
nomer, but it is perhaps the best descriptive term which 
can be applied to glass treated with what is more prop- 
erly known as an anti-reflection film or simply an 
optical coating. Glass is visible principally by reflected 
light, and the removal or reduction of this reflected 
light makes it less conspicuous, although even if re- 
flections were entirely eliminated, it would not be 
rendered completely invisible. 

Making glass less conspicuous, however, is not a 
matter of major importance. The elimination of re- 
flections often is. In the case of optical instruments, 
light reflected from the surfaces of lenses and prisms 
is lost, and reduces the efficiency of the instrument. 
When this reflected light is eliminated or reduced, the 
transmitted light is correspondingly increased, and the 
efficiency of the instrument is increased. Furthermore, 
some of the light reflected by the elements of an optical 
instrument create disturbing ghost images, haze, and 
loss of definition, the minimizing of which is even more 


T= development of so-called “invisible” or glare- 


region of 
destructive 
interference 


Fig. 1—Theory of the anti-reflection film is the inter- 
ference of reflected light in a thin film. 
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important than the increase in transmission in many 
optical instruments, notably photographic instruments. 

But the lenses and prisms of optical instruments are 
by no means the only glass surfaces which produce re- 
flected images which are always annoying and‘ very 
frequently dangerous and detrimental. Reflected images 
in eyeglasses and goggles lead to eyestrain, poor vision, 
and occasionally to momentary blinding at crucial times ; 
reflections from the glass crystals of clocks, watches, 
meters and instrument dials make reading difficult or 
impossible from certain positions; a high level of 
illumination in a room may make the reading of some 
types of instruments difficult or inaccurate because of 
reflected light. The application of optical coatings to 
instrument dials will increase efficiency and accuracy. 

The possibility of reducing reflections from glass 
surfaces was first realized more than a half century ago, 
when Harold Dennis Taylor’, a famous English lens 
designer, noticed that certain old and badly tarnished 
lenses actually transmitted ‘more light than new, un- 
blemished lenses of the same design, and correctly 
attributed the increase in efficiency to the action of 
the thin layer of tarnish on the glass surfaces. Experi- 
mental work undertaken by him and others”* in attempts 
to produce artificial tarnishes on glass surfaces did not 
lead to encouraging results, principally because the 
conditions necessary in such a film were not known. 
It was not until the 1930’s that the phenomenon was 
correctly interpreted as a result of interference and the 
theory and conditions for an anti-reflection film were 
worked out by Blodgett, Strong, and others.*:°:9:7:5+9 1074 
The theoretical picture is now complete for single-layer 
films. 


ANALYSIS OF PROBLEM 


The necessary condition for the destructive inter- 
ference of two beams of light is that they be equal in 
amplitude and out of phase by one-half wavelength, 
or 180°. In the case of an anti-reflection film, the two 
interfering beams are the two reflected beams, one 
from the upper surface of the film and one from the 
lower (Fig. 1). Since the line CD in the figure is a 
wave front, or line of equal phase, the phase difference 
between the two beams in the region of destructive 
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“1ATE couldn’t possibly use slotted screws in these door panels,” the 

chief cabinet engineer at Servel, Inc. told the investigator. “We 
.know, from actual tests. In many places it would be impossible to guide 
a slotted screw with the driver except at a snail’s pace, and our driver skid 
damage would be terrific.” 

TO GET THE COMPLETE FACTS on how this leading refrigerator manufacturer 
enlists the many advantages of Phillips Screws, the investigator asked the 
same questions you would ask— learned how they make big savings day 
after day — the kind of savings you can’t afford to miss with today’s squeeze 
on profits. 

THIS REPORT, with others now ready, and more to come-—comprise a 
practical manual of modern assembly methods, never-before-printed 
information, inside facts you'd pay good money to get, and you can have 
them now, FREE! 
























This investigator from James O. Peck Co., 
research authorities, is visiting representative plants 


to get authentic facts assemb 
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PHILLIPS SCREW MFRS., 
c/o Horton-Noyes 


2300 Industrial Trust Bidg., Providence, R. 1. 


Please put me on the list to receive all reports on 
Assembly Savings with Phillips Screws 


a le te 






HIGHLIGHTS FROM THE SERVEL REPORT 


“AN ASSEMBLER WOULD NEED THREE HANDS 
to drive slotted screws under the rubber gasket 
in fastening inner door panels and even then, 
driver skid damage would be prohibitive. The 
Phillips driver is self-centering— makes it 
easy to guide the screw with one hand. 


“IT COSTS MONEY to replace door panels punc- 
tured by skidding drivers, figuring the cost of 
a new panel, and time for taking out and 
replacing up to 43 screws. Slips are no prob- 
lem with Phillips Screws. This advantage 
alone saves plenty in our big production. 


“WE RAN A TEST six years ago on door assem- 
bly to prove that Phillips Screws cost much 
less to use than slotted. It was so convincing, 
no one ever suggested using slotted screws 
again in this application.” 


‘ 


GET THESE REPORTS . . . READ THE 
COMPLETE FACTS .. . LEARN HOW 
YOU, TOO, CAN CUT ASSEMBLY COSTS! 


All types of products are covered — metal, 
plastic, wood. The coupon will bring the 
reports ready now and the rest as they are 
issued. Fill it in and mail it, TODAY! 







‘eon wo. 6 
ASSEMBLY SAVINGS 
WITH PHILLIPS SCRE 
Company 
ol eam 
Products 
gas Refrigerators 


o 


name eee 


141 


Yellow 
Orange 
kK 


Violet Blue 
he 





Ww 








rm 


Percentage of reflection of inciaent light 


450 500 550 600 650 
Wave length, millimicrons 


Fig. 2—Uncoated surface of glass (index n = 1.55) 
compared to same surface coated with an Mg | F, film 
at optical thickness 137 mp. The above gives the rela- 
tive efficiency in different spectral regions. For actual 
light values received by the eye, see Fig.3. The above 
curves are based on an “equal energy” source. 


interference outside the film is the optical path length 
s=DBC. It is easily shown that 

s=2dcosr (1) 
where d=n;t is the optical thickness of the film, 
(mp being the index of refraction of the material com- 
prising the film) and r is the angle of refraction in the 
film. If 4 is the wavelength of the light in the film, 
the condition for interference becomes 
ma 
= 
or net cos r=miA/4 
where m is any integer >C. 

Since the wave length, A, enters into the equation of 
condition, it follows that reflection can be eliminated 
only for a single wavelength or color of light, although 
any wavelength may be selected. For most applications, 
white light is involved, hence it is necessary to select 
that value of ¢ which leads to the highest efficiency for 
white light. The most abundant wavelength in ordinary 
white light is about 555 mp, and it should be expected 
that the most efficient value of t would be nearly that 
corresponding to this wavelength. Actually, it may 
be shown, both theoretically and by photometric meas- 
urements, that a value for mst approximately equal to 
132 mp [corresponding to m=1 and A approximately 
equal to 530 mp in equation (2)] yields the highest 
efficiency for white light.7°*° Although the value of 
m is arbitrary in the equation, in the case of white 
light any value of m>1 leads to a large decrease in 
efficiency.’ 

The second condition for total destructive interfer- 
ence is that the two interfering beams be of the same 
amplitude. The discussion of this condition- is con- 
siderably simplified if we restrict ourselves to perpen- 
dicularly incident light, that is, when cos r=1 in equation 


ss 
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(2). This is a practical necessity for most applications, 
since it is evident that the efficiency is a maximum for 
some particular angle of incidence and is reduced for 
all other angles, whereas in an actual application it is 
almost always the case that the angle of incidence 
covers a wide range of values. It can be shown that 
a film whose maximum efficiency is for perpendicular 
light substantially maintains its efficiency over a range 
of incident angle up to approximately 30 deg, which is 
greater than is encountered in most applications. 


THEORY OF REFLECTION 


The amplitude of the light reflected from a glass 
surface is a function of the indices of refraction of the 
glass and the medium in which it is immersed (usually 
air), and of the angle of incidence. The equations for 
this amplitude are usually called Fresnel’s equations, 
although they are also derivable from Maxwell's equa- 
tions of the electromagnetic field. When the angle of 
incidence has a value other than zero, the state of 
polarization of the incident light is involved. For 
perpendicularly incident light, the equations reduce to 
the single equation : 

ait oe th 
oe 
where /, is the amplitude of the incident light, and 
n, and n, the indices of refraction of the medium con- 
taining the incident light and the medium containing the 
refracted light, respectively. If-.we put , as the index 
of air, mp that of the film, and ng that of the glass, 
putting , and RF, as the amplitudes of the beams re- 
flected from upper and lower surfaces, respectively, 
we can write 


5p 














Spectral distribution of reflected white light, per cent 





550 600 650 
Wave length, millimicrons 


Fig. 3—This figure represents the values of the accom- 

panying Fig. 2 multiplied by the ordinate values of 

the standard curve for the spectral sensitivity of the 

eye. Thus, the above represents the relative color 
values as actually seen by the eye. 
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Model U-1000 





A convenient simple remedy for the 
“headache” of collecting a multitude of instruments 
prior to conducting variable voltage tests is offered 
in the VOLTBOX a-c power supply. Thoughtfully 





ee . : 
engineered into one self-contained portable cabinet Model R- 500 
Model U- 2000 is all the required apparatus. 


@ A highly efficient continuously adjustable POWERSTAT variable transformer delivers any output voltage from 
zero to above line. 


@ A large four-inch voltmeter accurate to one percent visually shows the output voltage setting. 


@ A combination quick-trip magnetic type circuit-breaker and “on-off” switch eliminates the chance of inj: ry to the 
instrument and other circuit elements. 


@ An input cord and plug provides easy connection to the voltage supply. 
@ A set of output receptacles and binding post inserts furnish effortless attachment of the load. 
@ A pilot light indicates when the instrument is energized. 


Various types of VOLTBOXES are available .. . unregulated models of 1 and 2 KVA capacity with an output of 0-135 volts from a 
115 volt Source or 0-270 volts from a 230 volt line ... the 500 va regulated unit which incorporates a voltage stabilizer to 
maintain a constant output at any value from 0-135 volts regardless of line variations between 95 to 130 volts. 


Send for Bulletins ME . 


SUPERIOR ELECTRIC COMPANY 


746 LAUREL STREET, . . BRISTOL, CONNECTICUT 
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Number of surfaces coated 


Fig. 4—Progressive increase in amount of transmitted 
light through coated lenses, compared with uncoated. 


Ng—MNe (4) 

and* R,=1,— 
NgMe 

and, since our required condition is R,—=R,, we have 

Ne? —=NNg (5) 


Since the index of air may be taken as unity, we 

conclude that the elimination of reflection from a glass 
urface requires that the index of refraction of the 

ilm material must equal the square root of the index 
i the glass to which it is applied. Since there are 
many kinds of glass with different values of the index 
of refraction, in order to attain 100 per cent efficiency, 
we should have a different filming material for each 
kind of glass. The difficulty is enhanced by the in- 
ability to find a filming material with a sufficiently low 
index to satisfy the condition for any save the very 
densest types of flint glass. The loss in efficiency is 
not, however, sufficient to nullify the advantages. 

Let us summarize the factors that make it a practical 
impossibility to eliminate surface reflections and investi- 
gate the extent of their influence on the final efficiency 
which can be attained. 

First, the greatest loss in efficiency is caused by the 
fact that the efficiency varies with the. wavelength, or 
color, of the light. Fig. 2 shows the reflectance curve 
of a typical coated surface, in comparison with an un- 
coated surface. The coating is seen to be somewhat 
color-selective with respect to the reflected light, the 
intensity of reflection being nearly twice as great at the 
extremes of the spectrum as at the minimum point 
(central curve in the figure). 

When these reflected intensities are multiplied by 
the ordinates of a standard white-light curve, as has 
been done with the curve for the uncoated surface in 
Fig. 3, the lower humped curve appears, showing the 
relative intensities of the light actually reflected from a 
coated surface. The curve is somewhat flatter than 
the curve for the uncoated surface, being relatively 
elevated in the red and blue regions. This increase 
in the proportion of red and blue light in the reflection 


_ * The keen-eyed may note that inclusion of Jo in the second equation 
is not strictly justified, inasmuch as the light arriving at the second 
surface has been reduced in intensity by the reflection at the first surface. 
However, it may be shown that ignoring this fact is exactly equivalent 
to take into account the multiple reflections which occur within the film. 
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leads to the’ characteristic purple color of a coated 
surface seen in reflected light. 

As the index of refraction of the glass becomes 
higher, the reflection curves of the coated surface be- 
come even more color-selective, eventually reaching a 
two-humped form with peaks in the orange and blue, 
and the minimum point drops lower on the graph. 
Thus the color selectivity is higher, but the overall 
efficiency is greater for the higher indices of glass. 

In the case of the transmitted light, there is a slight 
change in relative color values as a result of the coating. 
This is by no means as marked as for the reflected light, 
and ié insignificant unless there are a large number of 
successive surfaces involved, and even in this case the 
effect may be minimized by having the optimum wave- 
length in different parts of the spectrum for different 
surfaces. 

Second, the fact that there is no filming material of 
sufficiently low index to give 100 per cent efficiency on 
ordinary glass results in the reflection being reduced 
to only about 1 per cent at the optimum wavelength 
instead of to zero. But even this residual represents 
approximately 75 per cent efficiency; hence we may 
say that 25 per cent of the film’s efficiency is lost for 
this reason. 

The variations of refractive index of the film and 
the glass with the wavelength of the light is an insig- 
nificant factor in the efficiency of the film. 

The third factor contributing to a loss of efficiency 
is the variation in the effectiveness with the angle of 
incidence. Since this follows a cosine law, and the 
values of cos x vary only very slowly near the point 
x=0, this does not become a significant factor for 
angles of incidence less than about 30 deg. 


FILM TYPES DISCUSSED 


Once the conditions for an effective film were known, 
several types were developed. The film of highest 
efficiency is that developed by Blodgett,®*** which con- 
sists of mono-molecular layers of barium stearate and 
stearic acid, which are subsequently treated to dissolve 
out the stearic acid, leaving a skeletal-like structure 
of barium stearate which, because of its porous struc- 
ture, has an effective index of refraction sufficiently 
low to provide a highly efficient anti-reflection film. 
Approximately 40 layers are required for correct thick- 
ness, hence the thickness can be controlled within close 
limits. The drawback of this type of film is its extreme 
fragility, which makes it useless for any commercial 
application. 

A great deal of work has been done by several in- 
vestigators on the production of artificial tarnish upon 
glass by the action of chemicals.***:?**"* Jt is known 
that tarnish is produced on exposed glass surfaces by 
the action of moisture and other constituents of the 
atmosphere, which act to dissolve out some of the more 
soluble components of the glass, leaving a skeletal struc- 
ture of the most resistant silica. This silica skeleton 
extends only a few millionths of an inch below the sur- 
face and, because it has a lower effective index of 
refraction than the main body of the glass, it forms a 
reflection-reducing layer upon the surface. 

It has been found possible to create this layer arti- 
ficially by the action of dilute acids. The process is 
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Photos courtesy Control Equipment Company, 547 Brushton Avenue, Pittsburgh 21, Penna. 


fee Bone Bos. In this interesting application a 
en Gee tee Been ee Bee | Guardian Relay, the Series 150-A, 
regulates the duty cycle of a Thyratron tube to control the 
time involved operating a testing tool for metal sorting. 
Unit shown is the Metalsorter which employs the tribo-elec- 
tric effect on metals, steel and non-ferrous alloys. The prin- 
ciple is simple. An acceptable or standard metallic specimen 
is placed in the holding chuck of a reciprocating tool, and 
the test is made by rubbing the standard against the unknown 
for a controlled time. 


GUARDIAN 


1627-G W. WALNUT STREET 


& 


When a chemical or metallurgical dissimilarity between the 
chuck-held specimen an? the unknown material occurs, a 
minute electrical current is generated and registered by an 
indicator on a calibrated dial. If the metals are alike, there 
is no current flow. Consequently, the operator is enabled to 
quickly identify, sort, or accomplish non-destructive testing 
of each tiem. : 


Again the association of a Guardian Relay and an electron 
tube solves an intricate control problem. 
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Weston Electrical Instrument Co. 


Fig. 5—Panel instrument which has one half of the 

dial face with a non-reflective coating of magnesium 

fluoride, the other untreated. This is an experimental 

setup. Instruments with treated dials are not yet avail- 
able commercially. 


attended with many technical difficulties because of 
the very different type and degree of the treatment 
required both by different types of glass and by glasses 
which have had different histories since the preparation 


of the original surface. The treatment is particularly 
lengthy and difficult in the case of the low-index glasses 
used for nearly all applications outside of optical instru- 
ments. Jones*® reports that the time of exposure to 
produce a suitable surface layer may vary by a factor 
of several million between different kinds of glass. The 
durability of this type of film is extremely high, however. 

A third type of film, of which very little has been 
written so far, might be termed a “spun” coating. A 
solution or suspension of a suitable low-index solid 
is dropped upon a rapidly spinning glass surface where 
centrifugal force causes it to spread out in a thin, even 
film. The solvent or carrier evaporates, leaving the 
solid behind. The present drawback in this process 
is the low durability of these films. Baking improves 
the hardness, but not to the point where they are suit- 
able for applications where durability is a prime factor. 


VACUUM EVAPORATION PROCESS 


The only process which has, so far, produced a com- 
mercially practicable coating is the high vacuum evapora- 
tion process. This technique is well-known in the 
electrical field, as well as in many others, as it is the 
process by which metal coatings are produced for photo- 
electric cells, capacitors, resistances, and other electrical 
components, and it has innumerable other applications 
for the production of coatings of all kinds, both metallic 
and non-metallic. 

The basic process is simple. The items to be coated 
are cleaned and placed in a high vacuum chamber. 
When a proper vacuum is attained, the material forming 
the film is evaporated by means of an electrically heated 
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filament until the proper thickness is attained; the» 
the vacuum is broken and the coated elements remove 

and inspected. This brief description hardly does jus 
tice to the technical problems involved. The vacuur 

required is very high—higher than that necessary fo1 
almost any other commercial application—of the orde: 
of 0.00005 mm of mercury. Higher vacua are attained 
in some commercial products, such as vacuum tubes, 
but usually this is achieved by “flashing” a tube sealed 
at a higher pressure; and higher vacua are commonly 
attained in the laboratory—at the cost of laborious 
sealing, special vapor traps, lengthy ‘‘outgassing,” etc. 
Cleanliness of the surfaces to be coated is of the utmost 
importance and is one of the chief production problems. 

Proper thickness is judged by a measure of the 
residual reflection. This may be done photoelectrically, 
or by a visual inspection of the color. As was pointed 
out above, a coating has a distinct color appearance in 
reflected light—purple when of the correct thickness, 
yellow if too thin, blue if too thick. A trained operator 
can make a visual judge of thickness with an error 
of less than 10 per cent by examination of color. 

There are several possible materials for forming re- 
flection-reducing films, the possible materials being 
limited principally by the index-of-refraction require- 
ment. This condition almost completely confines the 
choice to the fluorides and silico-fluorides of the alkali 
and alkali-earth metals. Of all of these, magnesium 
fluoride is the only one at present that can be made 
sufficiently hard and adherent to be serviceable. The 
hardness is achieved by baking at a temperature of 
about 450 F. This baking is usually done in the vacuum 
chamber during the pumping-down period, as this not 
only saves time, but seems to produce the most durable 
coating. Some of the other metallic fluorides have 
somewhat lower indices of refraction, and hence are 
optically more efficient as a reflection-reducing film, 
but so far their lesser durability has precluded their 
use in commercial applications. 

As to the efficiency of these coatings, it is possible to 
produce films that will reduce the reflected light at the 
selected wavelength to less than 1 per cent. For white 
light, the reflected intensity remains at about this figure, 
due to the falling off in intensity of the incident light 
at the extremes of the spectrum. Coatings produced 
on a commercial scale can probably not be expected to 
average a more favorable value than 1% per cent, ex- 
cept on unusual types of glass. The ndérmal reflection 
from an uncoated surface is slightly greater than 4 per 
cent. Thus, commercially available coatings result in 
a reduction of reflections from a single piece of glass 
of about 70-80 per cent. 

It should be noted here that an 80-per cent reduction 
in light intensity does not appear an 80-per cent re- 
duction to the human eye. The response of the eye 
is logarithmic, not linear, hence visual estimates of light 
intensity will not agree with instrumental measure- 
ments. This has sometimes led to a feeling that the 
claims for coatings are exaggerated. 

This is a very respectable performance, but we may 
confidently expect improvement in performance in the 
future. The increase in transmission is, of course, only 
about 6 per cent for a single piece of glass, but this is 


cumulative in an instrument containing a series of lenses 
(Continued on page 216) 
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let usshelp you do your Fractional H. P. motor 


engineering NOW.... 


You can take an effective step towards avoiding competi- 
tive disadvantages next year. Consult with our engineers 
NOW if you plan to use production-run quantities of small 
motors (1/500 to 1/15 H.P.) in your 1947 products. It 
will help ensure delivery of motors to your assembly lines 
on time. And your costand performance problems will be 
solved during the earliest stages of planning to your best 
advantage. Our skilled, experienced factory engineer will 
meet with your engineers in your own plant. In an- 
swering your questions on small motor design, engi- 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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To help you lower product costs, improve 
product performance for 1947 production... 









neering and production, he’ll apply the latest 
and most complete technical information. 
Write today, describing briefly your product 
design plans. 





Selected List of Scientific and Industrial 
from Wartime Secrecy 


Reports Now Released 


ISTRIBUTION of the vast volume of heretofore 
secret reports and other data on American and 
foreign wartime technical developments has been made 
the responsibility of the U. S. Department of Commerce 
through its Office of the Publication Board. To place 
the details of such reports before American science 
and industry the OPB publishes a weekly “Bibliography 
of Scientific and Industrial Reports,” in which currently 
available reports are briefly described. The bibliogra- 
phies are not cumulative. As these weekly bibliogra- 
phies run to an average of some 70 pages and include 
reports on many subjects such as food products, lumber, 
etc. outside the electrical field, the editors of ELECTRICAL 
MANUFACTURING present for the convenience of their 
readers the following condensed check-list of such 
recent reports as appear likely to be of interest. 
(Orders for these reports are to be sent directly to 
the Department of Commerce, Office of the Publication 
Board, Washington 25, D. C. The orders should state 
the report number, and should indicate whether micro- 
film or photostat is desired. Check or money order 
should be made out to the order of the Treasurer of 
the United States.) 


MOTORS 


Test of explosion proof electric motors. (Army Air Forces. 
Experimental Engineering Section, EXP-M-54-656-255 H.) 
Off. Pub. Bd., Report, PB 5639. 1942. 3 p. Price: Microfilm— 
50¢; Photostat—$1.00. 


Report is made on Bureau of Standards tests of Dumore 
Company motors, Serial No. 5073, 12 and 24 volts, D.C. 
Motors were mounted in a chamber and an explosive mixture 
of gasoline and air was circulated through the motor and 
chamber. A spark plug was screwed into the shell of each 
motor. In no case did the mixture ignite from any source 
other than the spark plug nor was there any evidence of 
flame propagation to the exterior of the motor. Motors were 
considered satisfactory for use in aircraft in presence of 
gasoline vapors. 


Test explosion proof electric motors. (Army Air Forces, 
Experimental Engineering Section, EXP-M-54-656-255 I). 
Off. Pub. Bd., Report, PB 5640. 1942. 3 p. Price: Micro- 
film—50¢; Photostat—$1.00. 


Bureau of Standards tested Delco Products Co. motor, model 
FX 82612, used with Ingersoll Rand fuel pump motors. In an 
explosion chamber test, exactly similar to that described in 
EXP-M-54-656-255 H, there was no evidence of flame prop- 
agation to the exterior of the motor, nor any ignition of 
mixture within the motor except by a spark plug. Motor was 
considered satisfactory for use in aircraft in the presence of 
gasoline vapor. 


Large electric motor drives. (Army Air Forces. Experi- 
mental Engineering Section EXP-M-52-803-1-15). Off. Pub. 
Bd., Report, PB 6200. 1942. 5 p. Price: Microfilm—50¢; 
Photostat—$1.00. 


The power factor of an electric system, motors of various 
voltage, across-the-line starting of electric motors and location 
and layout of power equipment are discussed. It was con- 
cluded that: A. Motors above 50 hp should be synchronous 
unless the character of the drive makes this impossible, and 
should be 80% power factor motor if the surrounding load area 
warrants it; B. motors should be across-the-line starting unless 
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the drive is not adaptable to this and the supply system should 
be of correspondingly, low impedance; C. motors should be 
for 440-volt operation up to a size when primary voltage is 
more satisfactory (about 300 hp at 650 volts). 


ELECTRONICS 


Type “N” connector design and tests. Polytechnic Institute 
of Brooklyn. (NDRC Division 14, Report 530.) Off. Pub. Bd., 
Report, PB 6594. 1945. 29 p. Price: Microfilm—50¢; Pho- 
tostat—$2.00. 


The type-N connector, in its origin, is a field cable con 
nector used chiefly for RG8/U and RG9/U cable. As: such, it 
had been standardized in microwave work, principally for 
S-band, and in general, gave satisfactory performance. At 
X-band, however, the VSWR performance is very poor, and 
would definitely have a bad effect if accurate power measure- 
ments were to be made using these connectors. Several funda- 
mental modifications of the electrical design of the internal 
structure of this unit have resulted in definite improvements 
in performance for the X-band, as well as S-band. ‘Diagrams 
and charts. 


Practical considerations of magnetron design. (Mass. In- 
stitute of Technology. Radiation Laboratory Report 52-7.) 
Off. Pub. Bd., Report, PB 8327. 1943. 11 p. Price: Micro- 
film—50¢; Photostat—$1.00. 


Various problems of interest in magnetron design are con- 
sidered: wavelength scaling, strap breaks, and desired mode 
separation. The section on wavelength scaling is presented as 
a series of typical problems arising in magnetron design, each 
problem requiring a solution based on fewer experimental 
data than the preceding problem. 


Forced oscillation, in cavity resonators. (Mass. Institute of 
Technology. Radiation Laboratory Report 43-16). Off. Pub. 
Bd., Report, PB 6614. 1942. 82 p. Price: Microfilm—$1.00; 
Photostat—$6.00. 

The general mathematical theory of electromagnetic oscil- 
lations in resonant cavities is presented, in such form as to 
be useful for later application to such problems as magnetrons, 
TR boxes, echo boxes, etc. The treatment starts by assuming 
that the problems of the normal modes of a perfectly conduct- 
ing cavity have been solved. In terms of the resonant frequencies 
and field distributions of these normal modes, a treatment of 
various perturbations is given, such as resistance of the walls, 
electronic loading from space current within the cavity, input 
and output loops or probes connected to external loads, and 
metallic obstacles within the. cavity. Formulas are developed 
for the input impedance and admittance of such a cavity looking 
in through an input loop, and for the power transmission 
through a cavity from input to load when fed with an external 
generator. 


COMMUNICATIONS EQUIPMENT 


Tropicalization extracts from reports on the behavior of 
signal equipment under service conditions. (War Dept. Air- 
craft Radio Laboratory. ARL Engineering Report 377). Off. 
Pub. Bd., Report, PB 9713. 1944. 173 p. Price: Microfilm— 
$2.00 — Photostat—$12.00. 

This report is a compilation of data extracted from hundreds 
of Government and commercial articles and reports, including 
many foreign sources, on the tropicalization of radio equipment 
received at the Aircraft Radio Laboratory. The extracted in- 
formation is arranged alphabetically by the names of materials 
and components. 


“Excitation and decay of luminescence under electron bom- 


(Continued on page 244) 
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NEXT-DOOR service on steel 


Quick Deliveries to Your Plant 


ELEVEN Ryerson Steel-Service Plants provide un- 
matched facilities virtually next door to every steel 
user in the principal markets of the United States. 
Though many sizes are missing because of the steel 
shortage, each plant has large, diversified stocks. 
Each is backed up by the inventories and facilities 
of the others. These strategically-located steel stocks 
plus modern high speed equipment are your assur- 
ance that orders will be filled accurately and promptly. 

Ryerson metallurgists and engineers provide 
reliable help in solving problems of selection and 
fabrication. Questions of heat treatment are an- 
swered by the hardenability report sent with each 
Ryerson alloy shipment. 


Complete, trouble-saving service on steel from 






stock is available to you at every plant in the Ryer- 
son network. When you need steel of any kind call 
Ryerson. 

Joseph T. Ryerson & Son, Inc., Steel-Service 
Plants: Chicago, Milwaukee, St. Louis, Detroit, 
Cincinnati, Cleveland, Buffalo, Pittsburgh, Phila- 
delphia, New York, Boston. 


PRINCIPAL PRODUCTS 


Carbon and Alloy Steels, Allegheny Stainless, Tool Steel, 
Bars, Plates, Sheets, Structurals, Mechanical Tubing, 


Inland 4-Way Floor Plate, Reinforcing Bars and Acces- 
sories, Boiler Tubes, Welding Rod, Babbitt, Bolts, Rivets, 
Metal Working Tools & Machinery, etc. 
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MIDGET SELENIUM RECTIFIERS 
Midget-size, 5-plate, square-stack selenium rectifier has 
been designed to replace rectifier tubes in a-c/d-c battery- 
type portable radio receivers and in other applications 
where small, lightweight rectifiers are desirable. Dimen- 
sions are only 1% in. x 1% in. x 1¢ in. 
The rectifier (Type 403D-2625) consists of five square 


selenium plates on aluminum base plates, connected in series, 
with center contact. Application is simple: only two sold- 
ering operations are necessary and a minimum oi mounting 
hardware is required. Rectifier is rated at 100 ma d-c 
and has a peak inverse voltage of 330 volts. Federal Tele- 
phone and Radio Corp., Newark 1, N. J. 


ENERGY STORAGE CAPACITORS 
Designed for light-duty service, these small, lightweight 
capacitors are used in flash-photography apparatus, light- 
metal welders and other discharge applications. Fast dis- 
charge and economical operation are featured. 
The capacitors (trademarked Pyranol) are available in a 


Ambient temperature operating 
limits at rated voltage range from 0 to 50 C and capacitance 


wide range of ratings. 


tolerance at 25 deg is + 10 per cent. General Electric 
Co., Apparatus Division, Schenectady 5, N. Y. 


NON-CRACKING INSULATING TUBING 
Non-cracking varnished insulating tubing and sleeving 
(Turbotuff) has been developed as a result of- a special 
varnish-impregnating process. Use of this process, instead 
of the conventional method of applying lacquer to the cot- 
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ton braided tubing, is said to provide a tubing that resists 
cracking regardless of the angle of bend to which the tub- 
ing may be subjected. 

Other characteristics given for this tubing include supe- 
rior dielectric values, lower moisture-absorption factor, and 
greater resistance to oils and chemicals, also to electrochem- 
ical action. The tubing is available in all standard grades, 
to meet ASTM specifications, and in all standard colors. It 
is made in endless coils up to size No. 14, and in standard 
bundles of 30 to 42-in. strands. William Brand & Co., 
276 Fourth Ave., New York 10. 


MULTIPLE-CONTACT SWITCH 

High-speed, multiple contact switch for control applica- 
tions can be used for the selection of any of 10 channels. A 
10-point, direct-drive stepping unit, with reset magnet, the 
switch is supplied with one, two or three bank levels. Over- 
all dimensions are: height 4% in., width 1% in., and length 
(from mounting surface) 35¢ in. 

Maximum operating condition of a 48-volt switch (under 
ideal conditions) is 35 steps per sec. Release time is 0.03 
sec. Operating voltages are: Nominal, 6, 12, 24 and 48; 


maximum, 8, 16, 32 and 58. Standard finish is cadmium. 
Net weight is from 13 to 19 oz, depending on number of 
off-normal springs, bank levels, coil windings, etc. C. P. 
Clare & Co., 4719 W. Sunnyside Ave., Chicago 30. 


ENAMELS FOR DIE CASTINGS 

Special line of air drying lacquer enamels (Dykast) has 
been developed for application to zinc and aluminum die 
castings directly over the metal. No pretreatment is needed 
except on a few zinc alloys. Application is by spray or dip 
method. Coverage is approximately 200 to 250 sq ft per 
thinned gallon for spray application. One spray coat is 
said to be sufficient to provide a tough, durable and flexible 
finish. Enamels are made in gloss or semigloss grades, and 
are available in 32 standard colors. Special colors are made 
on specification. Maas & Waldstein Co., Newark 4, N. J. 


GENERAL-PURPOSE MOTOR 
Compact, self-ventilated, integral-horsepower industrial 
motor is available in horsepower ratings in conformance 
with NEMA frame sizes 203 through 365. Design empha- 
sizes sturdy construction and minimum of parts requiring 
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GEARED 


CUSTOM 
MOLDING 


HE AT CMPC we're committed to just one job 
. .. and doing that job well. We have no prod- 
ucts of our own. We have nothing to offer the dealer 
or jobber. Instead, all the effort of our seasoned or- 
ganization . . . all the facilities of our modern 24% acre 
plant .. . are devoted to the important task of produc- 
ing good plastic parts for the manufacturers we serve. 

Results have proved the wisdom of this policy. It 
has enabled us to give undivided 
attention to the needs of those we 
serve ... to make their problems 
our problems . . . to become, in 
effect, the customer’s plastics 
molding department. With an 
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organization geared. to custom molding exclusively 

. meshing our knowledge with that of our custom- 
ers ... giving them the full benefit of our quarter 
century of experience in plastics . . . assuming un- 
divided responsibility for designing, mold making, 
molding, and finishing we have built up a 
nationwide reputation for quality in molded plastics 

. for doing even the tough jobs well. 

This is one more reason why 
you'll find CMPC a good place to 
come for your molded plastic parts. 
When you're ready to discuss plans, 
just ask for a CMPC Development 
Engineer. There’s no obligation. 


Molders 


Chicago 51, Illinois 








Branch offices in principal industrial centers 
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New . . “‘Dialco” PLN-849 Pilot Light 


FEATURES THE NEW NEON NE-51 BULB 


WITH 


BUILT-IN RESISTOR 


Woes 


FOR 110 VOLTS 
(AND HIGHER) 


= 
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A RUGGED UNIT. Con- 
sumes a small amount of 
current (under one milli- 
ampere) and has depend- 
able long life. 
FEATUR (1) Resistor integral 
with socket assembly. Value to 
suit ee ney wan Itage. (2) Moulded 
Bakelite (3) Full-view 
Jewel Plastic ca cap for visibility at 
all angles. (4) Rugged terminals, 
binding screw or permanent sol- 
dering type. (5) High resistance 
to - or shock. (6) Sup- 
plied complete with bulbs. 


Write today for samples end 


BUILT-IN 
RESISTOR 
HOUSED 
IN SPRING 
CONTACT 
EYELET 


prices. 


There is no obligation. 


WRITE FOR NEW 
ILLUSTRATED 
BROCHURE 
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900 BROADWAY - 


aad or SX 


Telephone Algo nauin 4-5180-1-2-3 


Par a Tree Acca 


106 WEST 4TH ST 


ELMIRA, N.Y 








service. A large number of rotor fan blades, ample ai 
space between stator coils and frame, and bell-shaped en 
frame baffles to direct the cooling air currents are among 
the ventilating details. Shielded and sealed-type ball bear 
ings are used to prevent grease leakage along shaft int: 
the motor windings. 

Motor is designed in four classes to meet requirement: 


of a wide range of industrial applications: Class A has 
normal torque, normal starting current; Class B has norma! 
torque, low starting current; Class C has high torque, low 
starting current; and Class D has high slip, low starting 
current. Delco Products, Division of General Motors 
Corp., Dayton, Ohio. 


FLEXIBLE WAVEGUIDES 


Three types of flexible waveguides made for operatior 
at wavelengths from 20 to less than 3 cm have now beet 
released for use in commercial electrical and electronic de 
vices. They are used with advantage where relative motion 
is involved such as with shock-mounted or vibrating units; 
to provide for misalignment between units; or as flexible 
couplings to fragile components. 

Top illustration shows the interlocked type, trademarked 
Moldlock. Basically it consists of a full 4-wall interlocked 
tubing made by spirally winding a formed metallic strip 
(such as silver-laminated-bronze) around an arbor, inter- 
locking the edges to produce a rectangular flexible tube 
The completed assembly has a molded synthetic rubber 
jacket. Can be bent in either of two planes and will with 
stand appreciable twist. 

The “vertebra” type and its components are shown in 


lower illustration. It consists of a series of metallic choke 
plate wafers inserted in a synthetic rubber jacket which is 
ribbed for proper spacing and alignment This type flexes 
very easily, and withstands repeated deformation. A casing 
of flexible metal provides reinforcement for use in press 
urized systems. 

A third type (not illustrated) is made by corrugating 
a seamless metal tube so as to give flexibility to an other- 
wise rigid section. Suitable flanges are provided, as re- 
quired. This type can be bent to small radii in either or 
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Don’t let lack of stock hold up your 
screw machine production. Decide now 
to “turn it out of Aleoa Aluminum’’, and 
get prompt shipment on all the stock you 
need. Stocks of Alcoa Aluminum are 
again available in principal cities. 
Hundreds of manufacturers of screw 
machine products have switched to Alcoa 
Aluminum. It cuts their costs and swells 
their profits—prices are less than pre- 
war. They have discovered that it can be 


worked at top machine speeds; that it 


tended. Ouzes ° 11S-T3 and 17S-T * ROUNDS * HEXAGONS 


results in a fine finish, highly resistant 
to corrosion; and—gives three times as 
many pieces per pound as other screw 
machine stocks. 

Back of the nationwide stocks stand 
larger supplies at Alcoa mills. So— 
when you switch to Alcoa Aluminum 
Screw Machine Stock, you can be sure 
of a steady source of supply. Phone 
the nearby Alcoa office. ALUMINUM 
COMPANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA simran © 





In mechanical devices — as in music 
— the timing must be right. To insure 
perfect timing, specify Haydon Repeat 
and Interval Timers, Time Delay Re- 
lays, Contactors, Interrupters, Elapsed 
Time Indicators or other Haydon ap- 
paratus that suits your particular timing 


problems. 


Haydon Timing Devices proved their 
absolute reliability in the thousands of 
important measuring and motivating 
functions they performed during the 


War. 


Send for complete catalog 





both of two planes and can extend or compress accordion- 
fashion. American Brass Co., American Metal Hose 
Branch, Waterbury 88, Conn. 


VITREOUS ENAMELED RESISTORS 


This line of Grade 1, Class I vitreous enameled resistors 
(Vitrohm “M”) is designed especially for applications 
where severe operating conditions are met. The resistors 
come in ferrule, tab and screw-terminal types, with power 
ratings from 8 to 155 watts. They are capable of contin- 


uous operation at 275 C, and meet Army-Navy Specifica- 
tions JAN-R-26 for Characteristic “F.” : 
Resistance values are available in sizes covered by the 
specifications, ranging from 0.1 to 80,000 ohms with toler- 
ance for 1 ohm and above of + 5 per cent specified values. 
Excellent thermal shock, momentary overload and salt wa- 
ter immersion characteristics are featured. Ward Leonard 
Electric Co., 34 South St., Mt. Vernon, New York. 


VERSATILE PUSHBUTTON SWITCH 
Nine-position pushbutton switch (Model MPB) is avail- 
able in both locking and non-locking frame types. Spe- 
cially designed for electronic and communications equip- 
ment, it is rated 5-10 amp, 125 volts, 60 cycles (non-induc- 
tive load). Locking frame type has eight positions and one 
reset position. Operation of reset button serves to release 


any previously set switching combination. Sturdy construc- 
tion; non-corrosive materials; and fine silver contacts, per- 
manently riveted to phosphor-bronze contact springs, are 
among other features. General Control Co., 1200 Soldiers 
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Field Rd., Boston 34. 





SELF-CONTAINED HYDRAULIC POWER HEAD 

Standardized, self-contained hydraulic power head incor- 
porates fully enclosed hydraulic cylinder, ram, control and 
adjustments; is available in three manually and four auto- 
matically controlled models and can be built into machine 
tools and other machinery. A variety of ram actions is 
provided by the 7 different models. Among these actions 
are rapid traverse and regulative pressing speed, automat- 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


Z 


F.iw electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma-' 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

‘Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to %"”, in- 
clusive, Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in svatural color only—all standard sizes. Try it! 
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ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING + SLOW-BURNING 
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ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Norther 


INDUSTRIAL CHEMICAL CO. 


7-113 ELKINS STREET, SO. BOSTON 27, MASS. 


TURES AND GREATER , 
\GnT ASSEMBLIES 


You'll lower production 
costs yet increase qual- 
ity and efficiency with 
DRAKE Socket and 
jewel Pilot Light 
Assemblies. Get the 
benefit of our patented 
features . . . of high 
speed precision meth- 
ods and machinery de- 
veloped thru 15 years 
of specialization. Every 
conceivable type 
offered in standard 
and special designs. 
Refer to the newest 
DRAKE catalog for 
complete information. 
Do you have a copy? 
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1713 W. HUBBARD ST 
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ically repeated pressure strokes, automatic ram cycling, and 
rapidly repeated, fully regulative, uniform pressure strokes 
at frequencies up to 500 per min. 

Ram pressures can be closely limited up to 4 or 6 tons, 
according to capacity of pumping unit used. Ram strokes 
can be regulated between %2 in. and 6 in. Compact and 


lightweight, these units may be used in either horizontal or 
vertical position. Illustration (left) shows a throttle action 
unit with precision coupling device and stroke-limiting ship- 
per rod. To the right is an automatic action unit with 5- 
position control lever, stroke-limiting shipper rod and tele- 
scoping ram guides. Denison Engineering Co., 1199 Dub- 
lin Rd., Columbus 16, Ohio. , 


SIGNALING TRANSFORMER 


Signaling transformer has a panel board for both the pri- 
mary and the secondary circuit; and has been designed for 
intermittent duty in operation of a-c annunciators, record- 
ers, controls, relays, and similar applications that require 
greater low voltage power than can be furnished from bell- 
ringing transformers. 

Primary circuit, 110-125 volts, 50-133 cycles. Secondary, 
4-8-12-16-20-24 volts. Two knockouts are provided for 
each compartment. Dongan Electric Manufacturing Co., 
2979 Franklin St., Detroit 7. 


POWER FACTOR CORRECTION BLOCK 


Power factor correction block provides up to 2 kva at 230 
volts, 50-60 cycles. Sectional construction, consisting of 10- 
mf center-tapped capacitor units bolted into a 16-gage steel 
housing, permits accurate balancing and affords flexibility. 
The block may be connected for single-phase or 3-phase 
operation. Individual sections may be disconnected for 


accurate load balancing. Elements may be removed or re- 
placed as needed. 

The capacitors are oil-impregnated and are hermetically 
sealed in oil-filled metal cases. They are capable of con- 
tinuous operation at temperatures as high as 75 C. The 
steel housing provides conduit entrance at one end. Cover 
is removable, thus giving access to section terminals. Sol- 
der-lug terminals permit direct connection of circuit con- 
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How te make the “Lung” of a 
ese CTIE LCM eet: | 


Some years ago a company whose name you perfections which might lead to early failure. 
know as well as your grandmother’s had to 
create and construct a diaphragm for their 
steam heating trap. 


Riverside Phosphor Bronze did the trick... 
and it has stayed on this job for years because 
it has all the needed properties. Its uniform 
Though this may seem a reasonably simple structure and thickness make standardiza- 
assignment, material for such a diaphragm tion easier, and Phosphor Bronze by Riverside 
requires many coordinated properties. It helps to keep customers friendly and warm. 
must be elastic and non-corroding under Look into customized Riverside Phosphor 
widely varying temperatures and pressures, Bronze, Nickel Silver and Beryllium Copper 
strong, solderable, and free from surface im- for your applications. 


INSIDE RIVERSIDE — Every order we receive extends our lead time (it’s long 
now) and increases our headaches. Rather than take an aspirin, however, we've 
rolled up our sleeves to get your work out. We're going to keep pushing until 
we've finished the job. That’s a promise. 


vot 8 Ss 


RIVERSIDE METAL COMPANY 


NEW YORK CHICAGO RIVERSIDE e NEW JERSEY HARTFORD CLEVELAND 
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Sets 60 Rivets 
PER MINUTE 


in Metal, Wood, Fabric, Plastic 
or any combination of the four 


MILFORD 


BENCH TYPE 
RIVET SETTER 


> Can be 
RENTED for lim- 
ited or seasonal use 


Whether your assemblies are of metal, wood, fabric or plastic parts— 
or any combination of the four—here is fastening speed for you. To 
cut costs. To save time. With every fastening perfect. Never to 
come apart. What a luxury now to set rivets by hand! 

The Milford Bench Type Rivet Setter, versatile, powerful, precision- 
made, is the Little Giant of the Milford line of rivet setters. The 
others are all floor models, single and double spindle, accepting rivets 
up to %4” x 2”. 

In fasteners and fastenings, Milford’s “know-how” is vast. Make 
use of it~it’s FREE. Whether your product is in or out of the draw- 
ing board stage, get Milford’s ideas on cost-cutting, time-saving 
fasteners—semi-tubular rivets or special, small metal parts or fasteners. 

A sample of your product, or a blueprint, will start Milford fasten- 
ing ideas your way 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave. 1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


Designers and Monufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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ductors up to No. 12. Overall dimension of the block are 
93% in. x 6% in. x 14 in. long. Tobe Deutschmann Corp., 
Canton, Mass. 


SMALL FLUORESCENT LAMP: BALLAST 


Small, light weight fluorescent lamp ballast (trademarked 
Thinline) has been developed for use with the new types 
of long, thin, hot cathode fluorescent lamps. Available in 
two models, these transformers incorporate a constant volt- 


<a 


age principle in their design. As a result they are not 
affected by wide line voltage variations and assure constant 
light output, instant starting, and long service. The trans- 
formers are listed by Underwriters Laboratories. Sola 
Electric Co., 2525 Clybourn Ave., Chicago 14. 


SHOCKPROOF RELAYS 
These relays (Serits 16) available in any 2- or 3-pole 
contact combinations, have been developed for applications 
where shock and vibration are encountered. Contacts are 
specified to hold adjustment under stress as high as 10 g. 
The activating armature is insulated from contact arms by 
a phenolic link. Chatter is reduced and dielectric strength 


ot 1500 volts between contacts and ground is provided. 

Contacts are rated 2 amp at 100 watts. Coils are avail- 
able for any d-c voltage between 0.5 and 150 volts, and any 
a-c voltage between 3 and 500. Approximate dimensions 
are 2 in. x 1%6 in. x 1% in. Weight is approximately 4 oz. 
Kurman Electronics Corp., 30-30 Northern Blvd., Long 
Island City 1, N. Y. 


FLUID POWER PUMP 


Fixed displacement fluid power pump shown here departs 
from conventional radial pump design by generating pres- 
sure within hollow pistons and by incorporating hydraulical- 
ly operated inlet and discharge ball check valves. Since the 
hollow pistons have an inherent sealing property, the higher 
the pressure, the tighter becomes the seal between moving 
pistons, cylinder walls and pump body, thus resulting in 
induction of very high pressure. The hollow piston, cyl- 
inder valve, inlet valve and cam follower spring comprise 
an easily removable independent sub-assembly. Pump can 
be run in either direction at will. 

Model 20 LA has rated capacity at 1750 rpm of 1% gpm 
at 3000 psi. Horsepower input is 2%. Model 80 LA (il- 


ELECTRICAL MANUFACTURING 













BUILD BETTER PERFORMANCE INTO 
ELECTRONIC TUBES WITH 


RADIO ALLOYS 


BRANCHES : ‘Chicago @ Cleveland © Detroit © los Angeles 
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*Trade Mark Reg. U. S. Pat. Off. 


Dependability is only one 
of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 


-saver. Treadle-oper- , E 
samaeite advances trop ’ Write Today 
solder, leaves operator's hands for Complete 
for work. information on 

ESICO the Fsico Line 
SOLDERING IRON 
CONTROLS 


Pesitive TIP control prevents over- 
beating—tip cannot fall below sol- 
ering temperature. The only prac 
tical method of controlling heat ip 
the tip—an exclusive ESICO fea- 
ture! 


weheg. 05, 


Pat. Oft 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Elm Street, Deep River, Conn. 





...18 THIS your 
cleaning problem? 


Conditioning Brass And 
Copper Before Coloring 


Before coloring can be applied chemically to products 
made of copper or brass, a thorough preliminary 
cleaning is necessary. Surfaces should be suitably 
CLEAN if a uniform, attractive color finish is to be 
obtained. 


For this purpose specially designed Oakite materials, 
now in wide use, are available. Among these are 
Oakite Plater’s Cleaner, Oakite Composition No. 27 
and Oakite Test Q for tank methods, as well as 
Oakite Composition No. 30 for use in automatic wash- 
ing machines. 

On request, we will gladly send you correct clean- 
ing formulas compounded to meet your specific re- 


quirements. All letterhead requests promptly an- 
swered. Write today! 


CGAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representoteves Conveniently Located in All Principal 
Cities of the United States and Conodo 


OAKITES “CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN 


lustrated) has rated capacity at 1750 rpm of 5 gpm at 3000 
psi. Horsepower input is 10. Pumps will maintain 3000 
psi continuously and indefinitely and 10,000 psi repeatedly 


Weight with foot mounting of Model 20 LA is 19 lb, and 
of Model 80 LA, 50 Ib. Simplex Engineering Co., Zanes- 
ville, Ohio. 


SMALL SLIDE-TYPE SNAP SWITCH 

Space-saving slide-type snap switch is particularly suit- 
able for use with portable electric tools, appliances, and 
other applications where small size and light weight are 
important. Switch comes in a single-pole, double-throw 
model (illustrated), also in single-pole, single-throw model, 
normally open or normally closed arrangements. It is rated 
at 300 watts a-c, 3 amp at 115 volts a-c, % amp at 115 
volts d-c, non-inductive. Overall length is 1%6 in. width 


%e in. height ye in’ It mounts on 1% in. centers. Weight 


is approximately % oz. Design details feature a special 
torsional spring arrangement to assure positive snap action 
and high contact pressure. Construction features struc- 
tural rigidity and maximum insulation. Allied Control Co.. 
Inc., 2 East End Ave., New York 21. 


SENSITIVE COMPACT RELAY 


Light weight and small size feature this sensitive, a-c/d~ 
relay (Series 41) for radio receivers, domestic appliances 
and many other applications. Two types are available: a 
plug-in model weighing 3 oz and measuring 1% in. x 1% 


in. x 1% in.; and the unenclosed model weighing 2%e oz, 
and 1 in. x 1%2 in. x 2%e in. overall. 

Minimum input requirements are 20 milliwatts for d-c 
types, and 0.1 va for the a-c. Contacts are single pole, 
double throw, and will handle up to 15 amp on low voltage 
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recision quality control makes 


STUPAKOFF 


CERAMICS 


... your best choice 


Stupakoff quality control means .. . 
1. Strict adherence to your specifications — 
2. Uniform, dimensionally-accurate ceromic insulators 
that minimize production losses — 
3. Maximum mechanical strength— 
4. Maximum electrical protection. 
These advantages of Stupakoff Ceramics are 
gained through carefully selected and laboratory 
controlled materials . . . competent 
engineering, backed by years of ex- 
perience and reseorch . . . plus 
modern manufacturing facilities and 
constant inspection. For the finest 
ceramic insulators...specify Stupakoff. 


Write for Bulletin 245 describing Stupa- 
koff Ceramic Products and Hermatic Seals. 


STUPAKOFF 
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NOW 
AVAILABLE 


REG. U.S. PAT OFF 
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’ CAT. No. 173 

; \ 10 Amp. 250 V.—15 Amp. 125 V. 

Prompt delivery for civilian use . . . the 

best Cord Clamp Attachment Caps ever 

mode. Leaders in their class, these caps 

have been designed to meet stringent war 

requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
cre impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 


An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


vine se sea saa ~ 


Clomp which is riveted 


to the plug so that it 
connot move is odjvus'- 
able to olf wire sizes 
ond offords absolute 
stroin relief. 


Bridge-type internal 
bracing sections odd 
greatly to the strength 
of the bokelite cose, 
which con thus with- 
stond high pressures. 


Famous Spring-Action 
contacts will make 
satisfactory contact at 
all times without tom- 
pering with. the 
blodes . . . 





Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 

Cot. No. 173G—Same as 173 with .187” ground hole 
thru side of bakelite for-use with Blades). 


Ideal for use on Extension Lights © Portable Equip- 
ment ® Vacuum Cleaners ® Toasters © Electric 
Heaters ® Motors ® Heater Cord Sets ® Irons ® 
Medical Equipment ® All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers ® Testing Equipment and any 
valuable electrical device. ; 


Write for Catalog: 


VER ae ama ee 


Dae 
76-82 Coit Street 


CHICAGO OFFICE 626 W. JACKSON BLVD., CHICAGO 6 ae 


Irvington 11,N 
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d-c, or 1 kw incandescent lamp load at 115 volts a-c. Struc- 
tural details feature beryllium-copper armature and contact 
springs, spring reed-type armature hinge with low reluc- 
tance gap, and high-permeability, low residual iron parts. 
Sigma Instruments, Inc., 60 Ceylon St., Boston 21. 


MOTOR STARTING CAPACITOR 


Molded phenolic casing features this line of a-c electro- 
lytic capacitors (Type ETW) for motor-starting applica- 
tions. Clip-type brackets provide simplified mounting. All 
sizes of capacitors can be mounted with only two types of 


brackets. Capacity range is from 25 to 450 mf in four 
standardized container sizes. Use of phenolic casing is 
designed to provide improved electrical insulation and also 
better atmospheric protection. Cornell-Dubilier Electric 
Corp., South Plainfield, N. J. 


SILICONE COATED INSULATING TAPE 

Combination of silicone rubber coating on a fiber-glass 
base provides an electrical tape (trademarked Cohrplastic) 
with a dielectric strength of up to 1100 volts per mil main- 
tained at elevated temperatures up to 500 F. Uses include 
such applications as insulating wrap for cables and as gas- 
kets for fluorescent transformers. Tape is resistant to arc- 
ing and corona cutting. It is waterproof and water repel- 
lant. Available in rolls of various lengths, width and thick- 
nesses. Dow-Corning’s Silastic is used for the coating. 
Connecticut Hard Rubber Co., 407 East St., New Haven, 
Conn. 


PRESSURE LUBRICATION PUMP 


Hydraulic pressure lubrication pump (Series 1200) for 
bearings in machine tools, heavy machinery and other in- 
dustrial applications, is a small, lightweight direct-drive 


gear unit operating with a volumetric efficiency of 95 per 
cent. Weight is 8 oz. 
Three standard models are designed for direct motor 


Several new plastics compounds, baking enamels and 

other materials are described in a report on the re- 

cently held National Plastics Exposition on page 123 
of this issue of ELEcTRICAL MANUFACTURING. 
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You can do ALL Processing Jobs befter 
with Reliance V+S Drive 


V«S, the All-electric, Adjustable-speed Drive operating from A-c. Circuits, 


Conveniently-packaged, space- provides unlimited flexibility of machine operation Easy and instant 


saving VxS Drives are avail- 
able in either Rotating or Elec- 
tronic Systems or a combination 
of both systems, 


control of speed assures the proper operating rate for any material. 
Starting, stopping and speed changing are smooth and can be controlled 
manually or automatically, from nearby or remote stations. Proper ten- 
sion can be automatically maintained. 


From the vast number and variety of V*S applications in all types of 
industries comes proof that this drive will help you increase production 
and reduce operating costs on conveyors, lathes, grinders—in fact, 
wherever a range of speeds is required. V*S can be 
incorporated in original machine design—built right 


nals AN ALL-ELECTRIC in, or conveniently-packaged, space-saving VxS 


Vxs ADJUSTABLE SPEED DRIVE units can be used to modernize existing equipment. 
for A-c. Circuits RELIANCE ELECTRIC & ENGINEERING CO. 


1054 Ivanhoe Road © Cleveland 10, Ohio 


Birmingham ¢ Bostor ¢ Buffalo « Chicago « Cincinnati « Denver « Detroit « Gary 

Greenville « Houston ¢ Kalamazoo « Kansas City « Knoxville e Los Angeles 

Milwaukee ¢ Minneapolis e New Orleans « New York © Philadelphia « Pittsburgh 

TO A-C. POWER LINE Portiand, Ore. ¢ Rockford, lil, ¢ St.Louis ¢ Sanfrancisco « Seattle « Syracuse 
Tampa e Tulsc ¢ Washington, D. C 


-RELIANCE“Sc MOTORS 


““Motor-Drive is More Than Power” 


CONTROL 
UNIT 
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SIGNALING TRANSFORMERS 


For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 


Covers removed to show for intermittent duty. 
wiring compartments 

for primary and second- 

ary circuits. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan Line 
Since Nineteen-Nine | 


WEAR RESISTANT 


———"—S— NON-ABRASIVE 


NON-CORROSIVE read 


NS YQ 
lin 


: r 
et yo" jon! 
“ — for informa® 
ri 
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6425 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 


applications. They displace from 0.08 gpm to 1.5 gpm at 
speeds from 1140 rpm to 3450 rpm against pressures up to 
150 psi. Power requirements vary from Yoo hp to % hp. 
Pump body is made of aluminum, with nitrided nitralloy 
spur gears and shafts. Models can also be furnished for 
flange mounting, belt, spline and other drives. McIntyre 
Co., 15 Riverside Ave., Newton 58, Mass. 


MIDGET CAPACITORS 

Low-capacity midget capacitors (Type GA) have been 
designed as standard components in radio equipment and 
other applications where frequently makeshift use is made 
of two short insulated wires twisted together. These capaci- 
tors are described as providing stability, higher Q, better 
insulation resistance and higher breakdown voltage; they 
also eliminate any undesirable inductive characteristic com- 
mon to twisted wires. They are strongly molded, with 
leads securely anchored and tinned for easy soldering. 
Standard capacities include 0.68; 1.0; 1.5; 2.2; 3.3 and 
4.7 mmf. Standard tolerance is + 20 per cent. Stackpole 
Carbon Co., Electronic Components Div., St. Marys, Pa. 


ELECTRONIC VARIABLE SPEED DRIVE 
Electronically controlled variable speed drive (designated 
Servotron), with applications in the machine tool field, in- 
corporates new design features widening its use to indus- 
trial equipment in the rubber, tex- 
tile, paper and other fields. The 
drive operates on standard a-c 
power supply and provides d-c to 
the motor through a suitable ar 
rangement of rectifiers and controls 
Speeds are infinitely variable within 
the motor’s speed and load capacity. 
Uniform torque is maintained over 
the entire speed range. Other fea- 
tures provide instantaneous dynamic 
braking and instant reversal with- 
out speed overrun. 

Manufacturers plan to produce a 
complete line of drives from %o hp to 5 hp, with larger 
units also under development. Ruggedness of construction 
and space-saving mounting are also featured. Unit illus- 
trated is only 12 in. wide. Submarine Signal Co., 160 
State St., Boston 9. 


COAXIAL SELECTOR SWITCH 
This 50-ohm selector switch designed for use in coaxial 
circuits below 4000 mc finds application in the VHF-UHF 
radio field in receivers, low-power transmitters, phase 
monitors in directionals, intra-equipment switching, etc. 
Salient feature of the design is that characteristic impedance 
is maintained through all the internal details of the switch. 


Gksbes. 


Switch (trademarked Coaxwitch) is operated by pulling 
knob to rotate and pushing in to contact. Garter spring and 
ball bearing mechanism aids in closing and maintaining 
contacts under vibration. 

Three models are available: No. 74—single coaxial cir- 
cuit, six-positions; No. 72-2—two coaxial circuits, two 
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They're 


€ 


All-Aluminum 
Tank Cars 


Aluminum tank cars are now a “produc- 
tion” item. About 50 are being built or are 
on order by General American Transporta- 
tion ration of Sharon, Pennsylvania. 
And speeding that production is Lincoln 
Electric Company’s “Electronic Tornado” 
automatic carbon-arc welding machine. 

Each shell—31 feet long by 78 to 87 
inches in diameter—is made up of }4-inch 
and 54-inch Alcoa Aluminum plate. Alcoa 
Alloys are used because of their superior 
performance in the presence of the chem- 
icals to be hauled in these cars. 


Whether you’ve a question on how to 
employ aluminum to best advantage, 
which fabricating methods to use, or what 
alloys, Alcoa can help determine the 
answers, For such assistance, call the near- 
by Alcoa office, or write: 

Avtuminum Company or America, 2179 
Gulf Bldg., Pittsburgh 19, Pennsylvania. 


| | prey 
ALCOA ALUMINUM ~ 
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positions (double throw, double pole, etc.); and No. 718 
—similar to No. 74, but with eight positions. Other varia- 
tions, such as a single-pole, double-throw relay-operated 
switch, is to be made available shortly. Bird Electronic 
Corp., 1800 E. 38th St., Cleveland 14. 



















CONNECTOR WITH BUILT-IN CAPACITORS 


Connector with built-in capacitors is designed for radio 
applications and general use in electronic devices. Con- 
nector is so designed that each pin is provided with a by- 

pass to the aluminum shell (ground or chassis) at capaci- 





| ties of from 50 to 1800 mmf, 350 working volts, using 
tubular ceramic capacitors. Pressurized water-tight types 
or non-pressurized types are available. The former types 
are tested at 30 psi. Various capacities and voltage ratings 
are made available to meet industry requirements. Con- 
nector is available with standard AN pin arrangements, 
also with special arrangements to meet other specifications. 
H. H. Buggie & Co., 2145 Madison Ave., Toledo 1, Ohio. 


















METAL RUBBER METAL RUBBER METAL 
CAP BUSHING SPACER BUSHING CAP 

















































MULTI-CONTACT CONNECTOR 

ORFLEX POWER COUPLINGS control : | Small, three-contact connector (Series XL) combining 

' | plug and receptacle, incorporates a secure latch-locking 

device and has been designed for low level sound uses and 

other electrical requirements. Size is 2%2 in. overall length 

Tul me Lhe amit : | with maximum diameter 4% in. Weight is 0.0792 lb or 
0.0992 lb according to type. 

Connector has die-cast zinc shell with cadmium-plate 

finish (bright nickel finish will be provided when available). 


AL Te i ee ul Dt be -aeT 0a Td ys 


angular misalignment, absorb shock and 


They embody rubber bushings which fric- 


tionally grip the shafts and can be assembled 


STS CU ba mel list ant 
design. Due to the symmetrical design of 
TORFLEX couplings they are perfectly bal- 
Dist Me Tae eS att Mea) leet tte 
EC eee te Mii li Stina tt 
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Contacts are machined brass, silver-plated, and will accom- 
| modate No. 14 B&S stranded wire for 15-amp service. 
MM ae Me ME tire tse * | Minimum flashover voltage—contact to shell—is approxi- 
nates the usual frictional wear found in other » | mately 1200 volts under ideal conditions. Contact No. 1 
, P : ; . engages before Nos. 2 and 3, and may thus be used as a 
ypes of couplings. TORFLEX couplings are grounding contact. Cannon Electric Development Co., 3209 
low in cost and extremely efficient in operation. Humboldt St., Los Angeles 31. 


rubber bushings, and absence of slippage 





Ummm ace m aut aie : HIGH-FREQUENCY BEAM TETRODE 
Ruggedly built 150-watt-beam tetrode (AT-340) has been 
designed for high-frequency transmitter application. Rat- 
ings permit use of final amplifier circuits with high output 
and low driving power. Electrical characteristics include 
the followng: Filament voltage is 5 volts, current 7 amp. 
Filament is of heavy thoriated tungsten. Maximum values 
for Class “C” amplifier, not modulated, plate voltage 4000 
volts, plate current 225 ma. Tube will operate to 120 mc 
| at full power. Use of minimum internal structural insula- 
| tion results in unusually low interelectrode capacitances. 


PRODUCTS COMPANY 
5105 COWAN AVE. + CLEVELAND 4, OHIO, U.S.A. 
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JUST ABOUT as UN-COMPLEX as a SPOON 


.. the Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lbs.), and Air Motors (to 1 h. p.) 


SS Consider the spoon—a hollow with an exten- 
sion attached. It does a magnificent job of materials handling 
... (Yet a far more complex device could be designed to 
do the same thing, and do it no better, and become an 
operating problem in itself.) 


Much the same simplicity is seen in Gast design...a 
slotted rotor containing one-piece vanes . . . which slide out- 
ward and sweep the cylinder walls 
because centrifugal force won't let 
them do anything else. Mark this: 
No valves. No reciprocating parts, 
no lost motion. No guides, rings, 
gears, hinges or adjustments. No 
means-to-assist-means ... The list 


+ 


Vanes: Self-seating 

. self-adjusting . . 
springless. Centrifu- 
gal force holds them 
against cylinder wall 
They ‘work without 
works’. . . Continu- 
ous, non-pulsating 
flow... More air per 





Gast Compressor in a Precision Gauge. Scale 
divisions are .00002 Ib. each; Gast's steady 
pressure requires no pressure regulating means. 
B- 

Gast Compressor used in a lithographer's 
printing frame. 


y a 
HN ras 





of things NOT found in a Gast is a long list indeed. 


For that reason the Gast delivers MORE per pound of 
weight, MORE per horsepower. For that reason the Gast 
can be superbly built, yet reasonably priced. And for that 
reason the Gast requires next-to-no maintenance. 


If you use air power on machines you build, or if you 
COULD use air power to better advantage (and very likely 
you could) then avail yourself of 
Gast application experience, and 
have the Gast’s faithful performance 
benefiting you and the users of your 
machines ever after. GAST MANU- 
FACTURING CORPORATION, 

121 Hinkley St., Benton Harbor, Mich. 






ENGINEERING TEST OFFER 
—So You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Depart- 
ment and explain the operation you 
think air might handle, or describe the 
job air is already doing for you. Our 
Engineering Department will study 
your problem, select or design a Gast 
unit to do the specified work at less 
cost or at greater efficiency or both. 
Then, without cost or obligation, the 
recommended unit 
will be shipped to 
you for your per- 
formance tests. 

















a 
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pound of weight, 
more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor att] on 
matic shaft seal: no 
packing, no leaking, 
no adjusting. 






oN 
GET THIS IDEA-CATALOG 


It not only tells how Gasts are built and all about 
them, but suggests uses that may not have occured 
to you. Write for it; no charge or obligation! 


uss R kr : 
VACUUM PUMPS-AIR COMPRESSORS-AIR MOTORS 
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— FOOTHOLD FO 
FASTENING 


in non- metallic materials 


THIS HANDY MEMBER of the B. PF. 
Goodrich Rivaut family is used in wood, 
thermoplastics, leather, hard rubber or 
other material where it is necessary to 
anchor a nut firmly for attaching accessories. It’s simple to 
install, low in cost, foolproof! Comes in aluminum and brass 
in 4-, 6-, 10-32, %-20 sizes. But get the whole story of the whole 
Rivnut line. Write now for “Rivnut Data Book”— 40 fact- 
packed pages which may supply the answer to your fastening 
problems. The B. F. Goodrich Co., Dept. Em,§ Akron, Ohio. 





Designed to give precision where 
seconds count, and accuracy is im- 
perative. The New Signalling Timer, 
Model Series S does just that; set 
it to any specific time cycle, and 
when that desired interval has 
elapsed, visual and audible atten- 
tion is registered to the operator 
as the circuit is stopped. It elimi- 
nates guess-work, mistakes, and 
spoilage in industry, and gives the 
highest degree of precision timing. 
Write for details. 





The tube has a jumbo 5-pin metal sleeve base and a top 
plate connection. Tube plate is molybdenum, zirconium 
coated. Overall length of tube is approximately 6% in, 
diameter approximately 234in. Lewis Electronics, Inc., 
subsidiary of Aireon Manufacturing Corp., 16 Lyndon, Los 
Gatos, Calit. 


PRECISION THERMAL DELAY RELAY 


Compact thermal type of delay relay (Model 501) finds 
application in electrical and electronic equipment where pre- 
cise means for delaying control of heavy current circuits for 
predetermined intervals are required. Typical uses include 
protection of gas filled rectifiers and thyratrons by delaying 
application of plate voltage until cathode reaches operating 
temperature; warning or controlling devices for overcur- 


aa ae aS 2 weal | 


rent or overvoltage ; and relays in equipment or instruments 
where complete silence of operation is essential. Preset de- 
lay periods are obtainable from 2 sec to 8 min. 

Designed for continuous operation with its heater ener- 
gized, the relay basically consists of a heater coil wound 
around a bimetal strip supporting the moving contact. 
Fixed contact is likewise supported by a similar bimetal 
strip, thus maintaining same contact separation and same 
delay period under widely varying ambient temperatures. 
Thermal insulation is incorporated between the two metals, 
thus confining the effect of heater to the moving contact bi- 
metal. Design also provides for sealing of relay in an inert 
atmosphere to prevent arcing and burning of contacts. 
There is provision for compensation of ambient tempera- 
tures from — 50 C to + 80 C. 

Relay is supplied with either normally open or normally 
closed contacts. It is rated at 6 amps, 450 volts a-c, and 
250 volts d-c. It is mounted in a T-9 tube envelope with 
standard octal or 4-prong base. Heaters are supplied for 
operation at up to 150 volts. Heater normally consumes 5 
watts. Relay weights 1% oz. Thomas A. Edison Inc., 
Instrument Div., West Orange, N. J. 


CONSTANT VOLTAGE TRANSFORMER 


Transformer shown here (Type 11) delivers constant 
output voltage independent of transient or continuous vari- 
ations in supply voltage. It is designed for chassis mount- 


F | 


ing and is suitable for a wide variety of electrical equip- 
ment where automatic regulation of voltage is required. 
Structural details provide complete enclosure of both trans- 
former and capacitor in a single, solder-sealed case, also 
protection against shock and high humidities. 
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nmy or TITANIC 


No Job in Metal is Too Big 
or Too Small for KARP 


























Bring your metal fabrication problems to KARP. . . and enjoy 
the superior individualized services of an organization that has 
been solving the toughest problems in precision metal 
craftsmanship for more than 20 years. Whether it’s a tiny 
chassis, shield, or cabinet . . . or a giant rack or housing for 
broadcast or induction heating apparatus, KARP has the skill, the 
engineering “know how” and the plant facilities to serve you 
.-. and to assure you of reasonable delivery time. KARP 

ideas often effect important savings in both materials and 
machine tool time. KARP’S extensive stocks of dies often 

result in custom-made jobs at “ready-made” economies. 


ANY METAL © ANY SIZE © ANY FINISH ARMY ~ : : 


AS ATA 
 -& h eset 
128-30th Street, Brooklyn 32, N. Y. 


METAL PRODUCTS co. we 
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900 
Remember 


the Number— 


ACME VARNISHED CAMBRIC 
WITH 


HEAT 
RESISTANCE 


“ACME 900” is definitely a new develop- 
ment in black varnished cambric. It will 
withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 


and physical strength. Nevertheless, the 
new cambric is offered for prompt ship- 
ment at 


NO ADVANCE 


IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class “A” insulation, but 
it is on the high side. 


It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 


No. 900 can be supplied in black in rolls 
of standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test,.and without the slightest 
obligation. 


THE ACME WIRE CO., NEW HAVEN, CONN. 
Acme 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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Design of this transformer, as of the other standard con- 
stant voltage transformers made by the manufacturers, calls 
for maintenance of output voltage constant to within less 
than + 1 per cent for a total primary variation of 30 per 
cent. Design also calls for continuous operation in ambient 
temperatures between 0 and + 40C. Type 11 is available 
in two models in output capacities up to 17 va, 60 cycles, 
single phase. Overall dimensions are 516 in. x 3*%e in. x 
21% in. Sola Electric Co., 2525 Clybourn Ave., Chicago 14. 


SELF-TAPPING SCREW 
Seli-tapping screw shown here has been designed espe- 
cially for use with relatively thin sections and bosses in 
friable and brittle plastics. Identified as type F-Z, this 
screw combines the thread-cutting characteristics of the 
manufacturer’s Type F screw with the coarse pitch thread 


advantages of its Type Z. The five cutting flutes of the 
screw act to distribute cutting pressures evenly, thus pre- 
venting localized pressure and cracking. The coarse threads 
eliminate binding by forming an additional reservoir for 
the displaced material. They also offer added resistance 
to stripping out of the material worked. The FZ screw 
is not available from stock, but is made up to specifications 
with slotted heads or Phillips Recessed Head. Parker- 
Kalon Corp., 208 Varick St., New York 14. 


ANTI-FRICTION FLEXIBLE COUPLING 


This angular and axial flexible coupling (designated 
Ballflex) uses only mechanical means to obtain flexibility. 
Friction is kept to the minimum by use of hardened steel 
balls through which all torque is transmitted. Free rolling 
movement in any direction eliminates side thrust and bend- 


ing or springing of parts. 

Only flexible element in the coupling is the oil-impervious 
overall seal, which is made from a synthetic material and 
serves to retain the lubricant and keep out dust and liquid. 
This coupling accommodates parallel misalignment up to 
¥ in. and angularity up to 30 deg. Gear Grinding Machine 
Co., Conant Rd. & Grand Trunk R. R., Detroit 11. 


SEALED COPPER OXIDE RECTIFIERS 
Copper oxide rectifier (Model C012D4F) is rated at 
either 6 volts a-c, 4% volts d-c, or 35 ma d-c, and is de- 
signed for control applications. It is completely sealed 
with a special plastic compound as protection against mois- 
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OTHER FIBERGLAS PRODUCTS: THERMAL INSULATION MATERIALS + 


Unnecessary motor maintenance expense and 
reduced production efficiency soak up profits. 

One easily avoidable loss—motor failures caused 
by excessive moisture—is being minimized by 
using Fiberglas* High-Safety-Factor Electrical 
Insulation. Properly impregnated, Fiberglas re- 
sists the effects of moisture and also provides 
“extra protection’’ against the other principal 
causes of motor failure, such as overloads, heat, 
oil and corrosive vapors. 

For example, a midwestern concern uses a 4 
hp., 440-volt, 3-phase, 1750 rpm motor to drive 
agitator paddles in an annealing tank. Moisture 
and high heat caused failure of the organic insu- 
lation and burnouts occurred approximately 
every six months. The motor was rewound with 
Fiberglas Electrical Insulation and has been in 
operation for over three years, on a 24-hour, 7-day 
a week schedule. 
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... don’t let moisture soak up your profits 


DUST-STOP* AIR FILTERS ° 


Put profits back—where they belong. Investi- 
gate the use economies of Fiberglas Electrical Insu- 
lation in your motors. 


Fireeci ac 


For additional information, con- 
sult your Fiberglas Distributor. 
Descriptive catalog data may be 
obtained by writing Owens-Corn- 
ing Fiberglas Corporation, Dept. 
866, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Led., 
Oshawa, Ontario 





FIBERGLAS YARNS AND CLOTHS «+ 





FIBROUS GLASS MATS 
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ture and corrosive agents. Pre-soldered lead wires prevem 


JONES SHIELDED TYPE | damage — ae aig — a Labo- 
PLUGS AND SOCKETS | ratories, inc., 52 Meadow sSt., New Maven, Conn. 


Low loss Plugs and Sockets suitable for high frequency cir. VOLTAGE REGULATOR 
cuits. Ideal for antenna connections, photo-cell work, micro Electronic voltage regulator (Model 5000-2) shown here 
phone connections, etc. Supplied in 1 and 2 contact types. | with cover removed is designed for nominal 230-volt appli- 
The 101 Series can be _ cations within load range of 500 va to 5 kva. It is par- 
furnished with %”, | ticularly suitable as a stable voltage source where auxiliary 
290”, 35". %” or %” 14 < 
ferrule ‘fer cable en- 
trance. 


Knurled nut securely 
fastens units together. 
All metal parts are of 
brass plated to meet 


Navy specifications. 


No. 101 Series Plugs 

P-101-1%4” have ceramic insulation 
and Sockets have XXX 
Bakelite. 


No. 202 Series 
Plugs and Sock- 
ets have BM 120 
molded Bakelite 
insulation. 


P.202-CCT 


or poorly regulated power supplies must be used. Voltage 
is regulated by electronic means. There are no moving 
For complete list- parts, thus providing advantages of quick transient response 
ing write today and long service. Harmonic distortion of output waves is 
for your copy of less than 5 per cent total. The regulator stabilizes line 
outaiog Ma. 14, voltages variations with an accuracy of +0.25 per cent 
independently of load variations within the rated range. 


Ela) a)2)D NCHS OAT SSEDIAVALSSL@)ADE | Sorensen & Company, 375 Fairfield Ave., Stamford, Conn 


Bhai Ted a DEFLECTION PICK-UP 
2460 W.GEORGE ST. CHICAGO 18 


A hermetically sealed electrical unit acts as a pressure 
and deflection pick-up and is used in measurement of force, 
acceleration and pressure. It translates minute deflections 
or pressure variations, applied to its plunger, into linear 
changes in its d-c output voltage. Readings can be accu- 
rately obtained in the range of 0.0005 in. to 0.1 in. move- 
ment of the plunger. Reliable response up to 100 cps can 
be expected. Output is 75 millivolts and internal resistance 
is less than 1 ohm. 

Unit can be connected directly to standard portable indi- 


THE UNIVERSAL LIQUID CEMENT 


MEETS THE TESTS! 


Ready to use * Waterproof 
__pscoss—— Dries Quickly cating instruments. It may be used under severe or un 
High Dielecenc qualivs Packaged in tubes . . . also favorable operating conditions, including heavy vibration, 
h Tensile strengtt int and gallon cans. at temperatures up to 300 F. Power supply is 115 volts 
High 7 pint, quart ga a : 
wHigh Morscure resistance Request on your letterhead a-c, or an 8, 12, or 24-volts battery. It may be combined 
brings sample. with any suitable recording instrument to provide a con- 
— it aac ; tinuous strip-chart record. - Several units can be connected 
“Se eure nn Seaaaieneealeiemn in parallel. Stevens-Arnold Co., Inc., 22 Elkins St., South 
ct resustame lems. Let us hear about your indi- Boston, Mass. 
sane vidual requirements. 


| omen ome | | LINE CORRECTION VARIABLE TRANSFORMER 
The variable transformer (Powerstat Type LC) shown 


AMBROID CO INC here is used in combination with an auxiliary, line-boosting, 

i " fixed-ratio transformer to compensate for off-nominal line 
voltages that may occur in laboratory work, production 
testing, and other procedures where line correction is de- 


«High Flexural qualities 


305 FRANKLIN ST * BOSTON 10, MASS 
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It’s So simpte. One day the bridge club goes with- more confidence in a name than a million-dollar 
out ice cream because a refrigerator broke down. advertising campaign. 
First thing they want to know: ‘What ee So when you buy components, they've got to 
. . . >” ’ ‘ 

refrigerator is it?’” You — hear — = be as good as you, yourself, would make them. 
7 is it. . . whose capacitors?” It’s : ane 

et aoe oo ' And just as your best bet in hiring an employee 
always: “Whose refrigerator?” .. . or whose elec- : ; 

“lt 3s is the man with the most experience, your best 
tric iron or radio or whatever it is you manufac- sil . oak 

. . n '° 

ture. That, without question, makes you re- CF SCO 208 ee ee ey 
sponsible for every single part that goes into pany that has devoted more years to research, de- 
your product. velopment and manufacture than anyone else in 

But ban whispering campaigns? Never! They the field. In capacitors, that company is Cornell- 
create business for you, too. They can inspire Dubilier Electric Corporation. 


r " Our engineers will be glad 

ea ap wi 
for our catalog. Cornell- 

Dubilier Electric Corpora- 

tion. South Plainfield 

New Jersey. Other plants in 

C iy | TE RS New Bedford, Brookline, 
Worcester, Massachusetts 


and Providence, R. I. 
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The Klein Pocket Tool 
Guide showing the Klein 
line and containing useful 
tables and information 
will be sent without 
charge. 


Mathias 


KLEINS 


Klein Pliers can help cut assembly 
and wiring time in two ways: 

First: The complete Klein line pro- 
vides exactly the right plier for 
each -job—husky side cutters for 
tough wiring jobs—long-nosed 
pliers with needle points to reach 


those hard-to-get-at places— 


oblique cutters that clip through 
tough wire and save time on any 
assembly. 


Second: The care with which Klein 
Pliers are made assures closely 
matched jaws. Sharp cutting 
knives stay keen—a spring to the 
handles prevents tiring hands— 
and the perfect balance gets jobs 
done quicker. 

Despite stepped-up production, 
the demand for these quality tools 
still exceeds supply. Your supplier 
will furnish them as soon as he can. 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electric Corp., New York 


C5 3h fe: ae ib 


ILLINOIS 


| rated 115, 230, or 440 volts. 





| oratories and on production lines. 


sirable. The Powerstat is connected across the power lines 
and supplies a variable voltage to the primary side of the 
auxiliary step-down transformer whose secondary winding 
is in series with one side of the line. This combination 1s 


| so arranged that by simple manipulation of the brush con- 
| tact in the variable transformer, a voltage is applied to the 


| step-down transformer, thus bucking or boosting the in- 


coming line voltage to the desired value. 
Standard LC units are made to correct incoming line 


| voltage variations of +15 to 20 per cent, but special models 


can be designed to meet a wide range of specifications. 
The standard units are made for manual or motor operation, 
and are available in single- or three-phase combinations, 
These transformers may also 
be used on constant voltage line to supply a variable output 
voltage over a limited range at large power output capaci- 
ties. Superior Electric Co., 745 Laurel St., Bristol, Conn. 


ALL-PLASTICS SLIDE RULE 

All-plastics construction features this 10-in slide rule. 
Dimensional stability of the plastics material assures that 
the precision graduation will not be affected by tempera- 
ture changes. Glass indicator is mounted securely in pol- 
ished stainless steel frame. Wide range of scales—A, B, 
CI, C, D, K, S, L, and T—is shown on the rule. Beveled 
edges are graduated in inches and centimeters. Charles 
Bruning Co., 4700 W. Montrose Ave., Chicago 41. 


PORTABLE MAGNET CHARGER 
Compact unit (RFL Model 107) capable of charging 
practically all permanent magnets finds application in lab- 
It consists of a large- 


| capacity condenser, power pack, and a transformer through 


which the condenser bank is discharged. Transformer 
secondary is connected to a charging bar suitably associated 
with the magnet for induction of the charging magnetic 
flux. An ignitron-type tube, operated by a pushbutton on 


| front panel, controls the condenser charge. 


Capacity of the storage condenser bank is 100 mf. It 
is charged to approximately 500 volts. On discharge, the 
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DAMAGED! 


To es 


nS ee 


iat i 
ere ae Non-cracking, 
ee non-peeling, non-chipping — 
whatever the angle 
or twist! 


tase d, ciabilined diblecsihe 
i; saa resist- 


NEW! TURBOTHERM 
Plastic Insulated Wire \ added: | acality ineaisiies © factor  waiioca by proximity to 
and slee OTUF— soldering heat; etc. 
ae iar eee, products include Flexi- 
| Varnished Tubing, Thermo- 
ur rm, tu t- 
wiring failure or service interruption. ote Sleeving, Fibrous Glass Tub- 
Now when you specify ing, eee Seer 


TURBOTUF, you get these, ad- 
ditional ‘TURBOTUF advantages: _ free Specimen Board today, 


Specialized in Gauge Nos. 18 to 30 WILLIAM BRAND &@ COMPANY 


stranded and solid conductor con. 
struction. 
276 ar. © 325 W. HURON ST., CHICAGO 10, ILL. 


REMEMBER..IF IT’S 


SL it 
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condenser produces a high current surge in the charging 
| bar in excess of 15,000 amp peak value. Unit may be used 
as portable apparatus, or can be bolted for bench use. It 


operates from any 110/120-volt 50/60-cycle power outlet. 
Weight is 75 lb. Dimensions are 7 in. x 12 in. x 17 in. 
E Radio Frequency Laboratories, Inc., 708 Main St., Boon- 


| ton, N. J. 
HIGH SENSITIVITY VACUUM-TUBE 
VOLTMETER 
Wide-range vacuum-tube voltmeter for general labora- 
tory and industrial electronic testing has ten calibrated 
voltage ranges. Lowest is 10 millivolts full scale for read- 


MOTORS for 
ELECTRONIC 
APPLICATIONS 


ings as low at 1 mv, and the highest is 300 volts. Complete 
rating permits wide range of measurements without reading 
below one-third of the full-scale value. Accuracy of +3 
per cent is maintained between 15 cycles and 500 kc; and 
+5 per cent between 500 kc and 1 mc. Reasonable accu- 
racy is provided between 10 and 15 cycles and 1 to 1.5 mc. 
Instrument is also graduated in decibels, and covers a 
range of —65 to +45 from a reference level of 6 milliwatts 
into 500 ohms. Input resistance is 2 megohms. A 10- 
position pushbutton switch is mounted on front panel. Alu- 
Ye HP—115 Volt D. C. Shunt Wound 1725 R. P. M— minum case with sloping front panel is provided. Dimen- 
Reversible, Ball Bearing, Ventilated sions are 11 in. x 10% in. x 9% in. Weight is 13 lb. 
General Electric Co., Apparatus Department, Schenectady 

Cut shows one of many ‘types and sizes of Ohio 5, N. Y. 


Motors designed for driving Electronic Devices. PORTABLE CONNECTOR TOOL 


Portable, manually operated tool (Hytool) is used for 
e applying coaxial and shielded cable connectors, also stand- 
ard types of electrical connectors. The tool accommodates 
all standard die sets designed for use with the manufac- 








RANGE 


1/100 to 2 HP.—A.C. 
1/100 to 1 HP.—D.C. 
1/100 to ¥2 HP.—A.C. Synchronous. 
1 to 100 oz. ft. A.C. Torque. 
Shell type motors for built-in applications to 4 HP.— 
D.C. and to 742 HP.—A.C. 
All usual voltages and cycles. 
What is your problem? 





THE OHIO ELECTRIC MFG co turers’ foot-operated and power-driven tools. Design of 
w * 


the tool makes it easy for operator to insert cable and con- 

5905 Maurice Avenue Cleveland 4, Ohio nector and place them in proper position in the die. Single 
stroke of the tool effects a complete connection. Burndy 

| Engineering Co., Inc., 107 Bruckner Blvd., New York 54. 


SS | Nash-Kelvinator Corp., Detroit, Mich., has purchased a 


plant at El Segundo, Cal., for the production of Kelvinator 
appliances, etc. Operations will start late in the Fall. 
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A thermostat should have a short heat transfer path — to pro- 
vide direct and rapid temperature control. The temperature- 
sensitive outer shell of FENWAL Thermoswitch expands and 
contracts with changes in temperature, directly actuating the 
switch element within. The Thermoswitch does not require heat 
penetration of an outside barrier, as is common in other types 


of thermostats. 


Chart shows the short heat flow path of the 
FENWAL Thermoswitch compared to Type 1 and 
Type 2 thermostats, This means minimal heat gra- 
dient effects reducing warming-up and cooling-off 


time of the thermostat unit. 


Short heat transfer path and all the other 

FENWAL features make the Thermoswitch the ideal 
thermostat for all applications. Study the Thermotechnics Book- 
let — which includes the Fourteen Facts in Fenwal’s Favor. 


Send for your copy today. 


M43 of the “Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


Si PLEASANT STREET 
ASHLAND MASSACHUSETTS 


THERMOTECHNICS FOR COMPLETE TEMPERATURE REGULATION 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or im previous issues. 


S P E C l F l C Be T l O N Ss Continued on second page following * 


yer 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Alliance Mfg. Co 

Baldor Electric Co. 
Bodine Electric Co. 

Bogue Electric Co. 

The Brown-Brockme 
Burke Electric Co. 
Canatsey Electric 
Crocker-Wheeler Div. 
Joshua Hendy Iron Works 
Delco Products Div. 

The Electrical Mfg. Corp. 


Miniature, under 1 /50 hp. 
= |, 1/50 to 1 hp. 
5 Integral, 1 to 74 bp. 


A—Normal torque, normal 
starting current . 

R B—Normal torque, low 

= starting current 

big ‘eo bag torque. low 

oe 5 starting current 

= &| D—High slip 
E—Low starting torque, 

a normal starting current 

i “F—Low starting torque, 

B low starting current 

~ Tora ue 

I niet seeniaglclt 

Low voltage—6, 12; 32, ete. 


Open, seif-ventilated 





ABC | BCD} AB | ABC} BC_ ABCD} ACD 
“ABC | BCD] AB | ABC _BC aa iaol || 

~ Totally enclosed “ABC | BCD | AB | ABC > | ABC} AB |ABCD 

~ External fan-cooled 

~ Explosion-proof 

Separately ventilated == 
Horizontal 

Vertical 

~~ Flange or face 

~ Bracket 

Resilient 

~ Shaftless 

Sleeve 

~ Ball a 
_ Tapered and straight roller 

~ Sleeve, self-lubricating 
~ Sealed ball or roller 


Speed reducer (geared) 
~ Cluteh 

~ Brake 

~ Governor control 

~Temperature-protected 

Brosb-ifting 


FRAME 


AC | ABC | BCD| AB | ABC ABC | AB |ABCD} ACD 
ABC | BCD| AB | ABC. “ABC | AB_|ABCD| ACD 


_AC_}ABC | BCD| AB | ABC “ACD | ABC | AB |ABCD) ACD 
_AC | ABC | BCD 





AB | BCD 


ABC | ABC | BCD |_Al 2 1 BO 1 ACD | ABO | __IABOD) ACD | ACD | 
ABC | ABC | BCD | 4 _BC ABC | AB |ABCD| ACD 


| MOUNTING | 


BEAR- 
leh 


LTT bE | eed Lb le 


> 
Q 


1 

















SPECIAL | 
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for tractors, lift trucks 


Now, with the new, compact PESCO Hydraulic Power 
Packages you can quickly and easily add all the ad- 
vantages of Pressurized Power and Controlled Flow to 
existing tractors, industrial lift trucks and other agri- 
cultural and industrial equipment, including manure 
loaders and small hydraulic presses . . . or you can 
engineer them into new jobs. Pumps in these Power 
Packages feature “pressure loading”, PESCO’s ex- 
clusive design that automatically compensates for 
wear and guarantees a long service life. 

PESCO Hydraulic Power Packages consist of reser- 


voir, pump and selector valve, and in some instances 


(7, HYDRAULIC POWER PACKAGES 


and similar applications 


a cylinder, to provide an easily installed, complete 
hydraulic system on older equipment. They are avail- 
able with various size reservoirs from 14 to 2 gallon 


~~ 


. Capacity; with various size pumps providing flows from 


2 to 24 g.p.m.; and for pressures from 500 to 2000 p.s.i. 
They can be equipped with 3-way or 4-way control 
valves which incorporate positive holding, integral re- 
lief valve and sealed control handle features. 

These Power Packages are light in weight and occupy 
very little space. They are the result of PESCO’s 
years of experience in manufacturing hydraulic equip- 
ment. Write for complete information to Department 6F. 


DIVISION BORG-WARNER 


7 


11610 Euclid Avenue 
Cleveland 6, Ohio 
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ORIGINAL EQUIPMENT 


& MOTOR 


SPECIFICATIONS 


Continued on second page following e 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


EleKraft Mfg. 
Company 

Jack & Heintz, Inc. 

Janette Mfg. Co. 


, P. 


“Fractional, 1/50toThp. 


A—Normal torque, normal 
starting current 
B—Norma! torque, low 
current 
C—High torque, low 
starting current 
D—High slip 
E—Low starting torque, 
norma! starting current 
F—Low starting torque, 
low starting current 
Torque 
Reversing 
Low voltage—6, 12, 32, ete. 
Open, self-ventilated 
or drip-proof 
Totally enclosed 
External fan-cooled 
Explosion-proof 


OPE y 
CHARACTERISTICS 


FRAME 


Horizontal 
Vertical 
Flange or face 


tee 
Tapered and straight roller ~ 
Sleeve, self-lubricating 
Sealed bal! or roller 


Speed reducer (geared) 
Clutch 

Brake 

Governor control 
Temperature-protected 
Brush-lifting 


ELECTRICAL MANUFACTURING 





axel 


— © Series S-200-P Double-Reduc- 


tion Drive Rear Axle with 
aluminum axle housing, hubs 
and brake shoes. Product of 
The Timken-Detroit Axle Co. 


. 


220 pounds lighter in weight than a comparable 
unit of heavy-metal constraction! Think what this 
means: Less wear on tires easier riding qualities, 
longer life for chassis aud body parts; all these 
add up to greater operating profits. 

Proved dependable by exhaustive laboratory 
and road tests, the S and U Series of rear axles 
have taken their places in Timken’s standard line. 
Fleet operators can now order equipment with 
these lighter weight axles. 

To manufacturers of other products — Alcoa 


JUNE 1946 


offers the same co-operation as that given Timken 
during their development of these new axles. Assis- 
tance in the design of a product using an alumi- 
num alloy — testing of aluminum parts to assure 
maximum dependability — getting those parts 
into production; all these are at your command 
through Alcoa, world’s greatest fund of aluminum 
know-how. 

For this help, call the nearby Alcoa office. Or 
write ALUMINUM Company OF AMERICA, 2179 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


Tey 


* 
_ 
. 
a 
a 


_ 
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G: MOTOR (5:0 


SPECIFICATIONS 


&- 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Packard Electric Div. 
General Motors Corp. 
Peerless Electric Co. 
Reliance Electric & 
Engineering Co. 
Signal Elec. Mfg. Co. 
F. A. Smith Mf; 
Telechron, Inc. 
Valley Electric Corp. 


Miniature, under 1 /50 bp. 
a Fractional, 1/50 to 1 1,1/50tolhp. 

Integral, lto7}¢bp.  — 

Be Larger than 7% hp. 

ee Shunt and Compound 
Series 

~ Bplit-phaseinduction = — 

Repulsion start-induction run 


Repulsion 
Capacitor start-induction run 


> 
wo 


ad 
wo 
Lo) 


> 
o 
Q 


> 
w 
a 


> 
oD 
Q 
> 
o 


| 


a 
o 
Q 


Polyphase wound rotor 
"Shaded pole 
High eycle 


LH 


> 
oS 
Q 
> 
wo 
Q 


> 
Zo 
Q 
> 
a> 
Qj 
So 


| 
| 


> 
& 
Q 
& 


| 


> 
eo 
Q 


A—Norma! torque, normal 
starting current 
B—Normal-torque, low 


starting current 
C—High torque, low 

Starting cu current 
“D—High slip 
E—Low starting torque, 
normal starting current 
P—Low starting torque, 
low starting current 

Torque 

Reversing 

Low voltage—6, 12, 32, ete. 


Open, self-ventilated 
~ Splash or drip-proof 
Totally enclosed 
External fan-cooled 
Explosion-proof 
Separately ventilated 


Hortsontal 
Vertical 


Squirrel Cage 
oh 
fe [ele fe |e | 


OPERA 


CHARACTERISTICS 
Timing motors—torque, 2 Ib-in. or less at 1 rpm. 


FRAME 


Bracket 
Resilient 
Shaftless 


| MounTiING | 


Tapered and straight roller 
3 Bleeve, self-lubricating 
~Bealed ball orroller =—=S 
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Compact Fee 


70 CLIFTON BLVD. CLIFTON. N. J. 


CHICAGO 47; 1917 N. Springfield Ave., Tel. Albany 4310 
EXPORT OFFICE: 89 Broad Street, New York 4, New York 
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MICA CERAMIC 


SOCKETS and 
INSULATORS 


RA T.+ 7.5 °$-7 
Prong Acofn Sockel 


' -ETS-7 Stand: 
7 Prong Socket 


MADE EXCLUSIVELY BY 


4 Ss 
LEC se Paes 



















Theyre NEW 
Theyre DIFFERENT 


PERMANENT MAGNET MATERIALS 






SILMANAL ® VECTOLITE 







@ Now you can have flexibility of magnet design with 
these new G-E permanent magnet materials. Cunife is 
ductile and best in round forms. Cunico is readily ma- 
chinable prior to the last stage of heat treatment. Sil- 
manal resists demagnetization better than any other 
material. Vectolite has light weight and high electrical 
resistivity. In addition, G.E. manufactures and sells 
seven grades of alnico. 

A G-E permanent magnet may help to do the job 
better at less cost. Our engineers will be glad to help 
solve your magnet problems. Write for Bulletin GES- 
3337A, Apparatus Department, General Electric Co., 
Schenectady 5, N.Y. 















GENERAL & iB ELECTRIC 








PRODUCTION 
) STRIPPING 


with 


IDEAL WIRE STRIPPERS 


Unequaled for speedy, production line stripping. 
Driven by a large, powerful motor, the cutting 
blades quickly cut through all types of non-metal 
insulations. So simple to operate even an inexperi- 
enced worker can turn out volume with minimum 
instruction. Strips stranded or solid wire up to 42” 
diameter. 






































Let IDEAL Engineers solve your stripping problems. 
Send Wire Samples. 

















Most Complete Line of Wire Strippers on the Market 











Wiring Device Division 


INDUSTRIES, Inc. 


(Successor to Ideal Commutator Dresser Co.) 


1008 PARK AVENUE SYCAMORE, ILLINOIS © 
Sales Offices in all Principal Cities 1690 
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Wartime-Developed Batteries for 


Your Peacetime Products 
(Continued from page 115) 


Another limiting factor that assumed huge propo 
tions in military applications of lead storage batterie: 
is the reduced output at low temperatures. An ord: 
nary battery is incapable of delivering more than one 
fourth the power available at 70 F when operating at 
sub-zero temperatures. One method of overcoming this 
difficulty is to actually maintain the temperature of the 
battery at 70 F by the use of heater grids placed be- 
tween the cells or built into them as an integral unit 
Since the heater grid increases the weight of the battery 
and the current used by the grid represents a power 
loss even though it is offset by greater output, a more 
satisfactory solution would be a battery whose output 
was independent of temperature. It has been found that 
the addition of organic materials in minute quantities 
accomplishes the desired results. Materials such as 
wood dust, lignin, hemp, cotton, cork, or humic acid, 
though seemingly taking no part in the reaction, in- 
crease the output as much as 5 times at —20 F. 


TEMPERATURE EFFECTS 


Not only is the operation of conventional storage 
batteries adversely affected by low operating tempera- 
tures but it also is affected by high temperatures. 
Usually the high temperature is produced by the heat 
generated in charging so that it places a limitation on 
the charging rate. The high temperature is harmful 
to wood separators, it causes rapid evaporation of the 
water thereby increasing the acid concentration of the 
electrolyte, it produces excessive gas bubbles which 
tend to erode the active material on the plates, it ac- 
celerates corrosion of the positive plates, it tends to 
buckle the plates, and may even soften the container. 
The basic improvements in separators, retainers, in the 
plates themselves, and the containers have done much 
to alleviate these difficulties. In addition, the reduction 
of the internal resistance of the cells also reduces the 
cause, since the heat generated on charging is propor- 
tional to the I?R loss in the battery. However, in 
welder storage batteries an additional refinement is 
available. A length of quarter-inch insulated lead tub- 
ing is provided in the electrolyte expansion chamber 
so that cooling water circulated through the tubing can 
remove the heat from the electrolyte at its hottest point. 
(See page 108, ELecrricaL MANUFACTURING, May 
1946.) This, combined with automatic voltage regu- 
lators which vary the charging rate, thereby reducing 
gas escape with its accompanying erosive action, pro- 
vides a battery capable of withstanding the high charge 
and discharge rates experienced with welders. 

The progress made in lead-acidstorage battery design 
has forced the abaridonment of the conventional con- 
ception of battery proportions. The first radical de- 
parture occurred before the waft with the introduction 
of the rechargeable flashlight storage battery. Though 
the principle is the same as the storage battery its size 
is that of two flashlight cells so that it can be used in 
any standard two-cell flashlight. The electrolyte is 
held in packing around the plates so that it is spill-proof 
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it pays to design your own Magnesium Extruded Shapes 






su .BS 
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Alcoa’s charges for extrusion dies are small; 
$60 to $150 would pay for the die for any 
shape shown here (under 3 inches circle 
size). So, where a standard shape won't do 
exactly what you require, it'll probably pay 
to design a special shape that will. You'll 
quickly absorb that die cost. 

Shapes that interlock, or provide exten- 
sions for attachment of other parts, save on 
assembly time. The intricate shapes possible 
with the extrusion process avoid having to 


ork ae o Ff 


MAGNESIUM ‘MAZLO) 


ALUMI N U M 


. Bei a, ‘ 
ni = ° - at. oar: 





build up complicated assemblies. 

Of course, with American Magnesium 
extruded shapes, you achieve the ultimate 
in weight saving—most efficient use of the 
metal, coupled with the featherweight light- 
ness of magnesium. For help in using mag- 
nesium extruded shapes to best advantage, 
call the nearby Alcoa office. Or write: 

Aluminum Company of America, Sales 
Agent for American Magnesium products, 
1715 Gulf Building, Pittsburgh 19, Pa. 
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| and its transparent case permits visual checking of th 


electrolyte level. It must be charged every 30 to 6( 
days even though not in use but it maintains full-ligh 
as brilliancy throughout its life. The voltage drop fron 


the full-charge voltage of 2 volts to discharge is onl) 
| me 0.35 volt whereas that of two standard dry cells is 
~ approximately one volt. It is more expensive than a 
ONE HAND ONLY standard flashlight battery but its initial cost is offset 
by the fact that it can be recharged several hundred 

times without injury. 
Another radical departure from the conventional 
Ris tate aidan dines ve storage battery is that developed for walkie 
enameled surfaces—any kind of metal, talkies, field radios, meteorological devices, gun firing, 
pahancel side of ae vr gS etc. This 18-cell, 36-volt, battery has a 20-hour ae 
otis dae eed eee one of 0.08 ampere-hours but weighs only 6 ounces. The 
ready to go to work for you—operating overall dimensions, including terminals, are 434 gx1%. 
oe oe ee aan ae COMPLETE x2%~. in. It employs modern retainer construction 
billions of rivets om aircraft and other OUTFIT capable of absorbing 90 per cent of the electrolyte and 


construction during the war when Cherry se 9 ° . 
equipment could be had only on high permitting positive non-spill construction. The con- 


riority. Fill out and mail the FREE . : ° ° 
TRIAL. coupon below with a GUARANTEE of your complete satisfaction, tainer 1S made of opaque polystyrene. Since it was 
backed by this big, well-established manufacturer. desirable to ship and store the battery dry-charged for 
military applications, the problem of filling each of the 
Now you can rivet almost anything anywhere— | 18 minute cells with the proper amount of electrolyte 
make tight, neat joints with rivets that don't fi cde ‘. ° 
work loose like screws or bolts. Rivet in tubes | WaS acute. Originally a hypodermic syringe.was used 
or completely enclosed assemblies or the bun- : . ° 
adie dinne See he Game elites but the job was too tedious to be satisfactory. Nowa 
or home where you can reach one side of the vacuum-packed technique is employed. The dry battery 
job only. . : . 
eee is sealed in an evacuated can fully charged without 
ai oldie cle electrolyte. To add electrolyte the can is punctured 
ivet materia that previously cou mot De fastene ° ° ® ° 
this way—brittle materials—soft materials. Action is by a special device to which is attached a small hose, 
gentle but firm. No hammering, pounding or bucking. the other end of which is placed in a container of electro- 


It's all dome with a steady, controlled PULL e : 
lyte. When the can is punctured the electrolyte is 


A drawn through the hose and automatically fills each of 
Ssoedl. 7EO HHOMLEY,. the 18 miniature cells to the proper level without 


spilling. 


Kit, gun, or replacement rivets can be secured from your dealer. Or, just fill 


out and mail the coupon below. You can paste it on a penny postcard if 
you wish. Pay postman only $2.48 plus slight C.O.D. charge and postage. NEW ELECTROCHEMICAL CONCEPTS 


Your Cherry Rivet Kit will be delivered complete with a generous supply 3 
of Cherry Rivets. Try it out on dlmost anything that needs fastening. Do The layer type and drip-proof dry cells, though repre- 


difficult jobs with it. Satisfy yourself, Then, if you are not completely ° ease > . Z 
pleased with results, send the outfit back within ten days and every penny senting brilliant engineering, fall in the category of re- 


you spent for it will be returned. finement or improvement of existing products. An 
entirely new approach to the basic problem of the 

YOU GET THIS COMPLETE OUTFIT = of electric current by chemical reaction is 
oe ound in the mercury cell. This cell, developed in the 

This Cherry Jr. Riveter is a reat <r war to meet the adverse conditions experienced in the 
Senn eaaineaa: — AG re » | tropics, still is shrouded in military restrictions but the 
have among your tools. EASY os : iy available information indicates that it will have interest- 
ee ee iy | ing possibilities for peace-time applications. The cell 
PLETE SUCCESS the first time. | produces electric current by chemical reaction between 


Use standard pull-through : . ° oe ° 
Cherry Rivets 3/32” diameter. zinc and mercuric oxide. Its basic ingredients are more 
expensive than those of the conventional dry cell but 
the cost on a milliampere-hour basis will be competitive. 

The battery consists of mercuric oxide and specially 
impregnated paper and zinc tape wound in a spiral roll. 
The whole is placed in a steel can which acts as the 
positive pole but does not enter into the reaction so 
that it does not corrode or swell. A zinc pellet at the 
top of the can but insulated from it is the negative pole. 
The overall dimensions of a cell are 1 in. in diameter 
and %-in. high. A two-cell unit, such as used for “A” 
batteries in hearing aids, needs a space 1x2x5% in. 
and has a useful life of 40 hours. Seventy-two cells 
are packed in a space 12x114x1%% in. to produce a 93.6- 
volt battery for walkie-talkies, weighing less than 2 
pounds. (Fig. 6.) 

The no-load voltage of the mercury cell is slightly 


PASTE THIS COUPON ON A POSTCARD 





Dept. A-106 
231 Winston Street, Los Angeles 13, California. 


Send me one complete Cherry Jr. Riveter outfit, pioiatios a generous 
supply of rivets at $2.48 plus postage and C.O.D. charges. I agree to 
pay postman on delivery. I understand I am to ‘be completely satisfied 
or my money will be re unded on application within ten days. 
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They're Made to SELL... with CHROMEL 





No, we’re not manufacturers of electrical 
heating appliances. Nor do we sell them. But 
we do have a long standing interest in their 
manufacture, sale and use. For it was our dis- 
covery of CHROMEL forty years ago that first 
made electrical heating appliances the practi- 
cal, inexpensive household necessities they 
are today. 

Yes, CHROMEL is the original Nickel- 
Chromium resistor wire that first combined 
the qualities of high electrical resistance plus 
a remarkable resistance to oxidation. 
CHROMEL gets hot and it stays hot for a 
long, long time because its own virtually air- 


HOSKINS MANUFACTURING COMPANY e 
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tight oxide coating serves as protective armor 
against rapid deterioration. 

Our Catalog-M contains some useful techni- 
cal data on CHROMEL. Why not write for 
your copy today? 
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Specifications 
® Motor Type KS-837 
® Model I-S 225S 

® Approx, 1/20 H.P. 
®Speed 1140 R.P.M. 
#115 V. A.C. 60 cycles 
® Split phase induction 


®Continuous duty 


Where quiet, vibrationless operation and long 
life are essential, we recommend this special 


Ostermotor 


for your continuous-duty fan and 
blower applications, such as oil, 
gas, or steam unit heaters —oil burn- 
ers — air-conditioning units — etc. 


Construction features: Motor is 
totally enclosed. Tubular steel 
stator housings are rabetted to 
fit die cast end bells, providing 
perfect alignment. Bronze sleeve 
bearings are grooved for best 
oil distribution. Oversize felt oil 


retainers feed oil to shaft 
through two spring tension 
wicks at each bearing. 


Resilient neoprene motor 
mountings absorb vibration — 
are not affected by oil and 
grease. Can be furnished with 
standard motor mounting di- 
mensions. Finished in black, 
baked enamel. Length over 
bearings, 84”. Housing diam- 
eter 4-27/64”. Weight 15 lbs. 

Orders for this motor are 
now in production. If you need 
special motors for your prod- 
ucts, write for information. 


M-32 


John Oster Mfg. Co., 8 Main St., Racine, Wis. 


Specialists in special motors — series, split phase, capacitor, 
synchronous, and shaded pole in fractional h.p. ratings. 


Ue] PRU N LO) 8s 
@ SMALL SPACE 


LONG LIFE 


@ MOISTURE PROOF 
@ HEAT PROOF 


Co 
Dumont Resinoid 
sealed — will not 
melt at 300° F. 


DUMON 


M'F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.e NEW YORK, N.Y. 


| 
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greater than 1.3 volts with a variation between ney 
cells of less than 0.01 volt. As shown in Fig. 7, the 
voltage is relatively constant throughout its useful life 
an important requirement for portable radio and hearing 
aids. In addition, the ampere-hour capacity is inde 
pendent of current drain. The same amount of energy 
is obtained whether the cell is operated continuously 
or intermittently. Since the cell is free from polarizing 
effects, no recovery time or rest periods are needed. 
The mercury cell has a very low internal resistance so 
that it is capable of producing high flash currents. In 
addition, the resistance is constant at audio frequencies 
and is maintained throughout its useful life. 

The ampere-hour capacity of the mercury cell is 4 
to 6 times greater than that of conventional cells at 
room temperature and the difference is even more pro- 
nounced at higher temperatures. An ambient tempera- 
ture of 130 F has little effect on the substantially flat 


National Carbon Co., Inc. 
Fig. 8—The proximity fuse provides little space for 
the 63 annular electrodes of the special battery. 


discharge characteristic of the cell. Since it is her- 
metically sealed, it is relatively unaffected by humidity, 
temperature or high altitudes and has a long shelf life 
as well as a long operating life under adverse conditions. 

The rigorous requirements of the VT, or proximity 
fuse, forced the development of another truly unique 
source of electric current, called the reserve battery. 
The electronic device in the nose of these anti-aircraft 
shells needs 90 volts for the plate supply, 7.5 volts for 
thyratron bias, and 1.3 volts for filament supply. As 
can be seen from the illustration, the room provided 
for the battery is extremely limited. In addition to the 
space limitations, the battery must have an indefinite 
shelf life under adverse conditions ranging from the 
arctic to the tropics. The battery must be capable of 
withstanding shock produced by dropping or firing the 
projectile. The shock at the instant of firing reaches 
the staggering figure of 20,000 times the acceleration 
due to gravity, Not only must the battery withstand 
this shock force but it also must be so designed that 
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Proud of the fine quality reputation 
enjoyed by their product in the in- 
dustry, Cutler- Hammer engineers 
are doubly careful of the compo- 
nents used. That is why C-H en- 
gineers are using Callite Fine Silver 
Contacts for their A.C. Magnetic 
Starters. 

Manufactured to exacting speci- 
fications, under the most advanced 
metallurgical inspection procedures, 
C-T Silver Contacts are uniform, 
have a high abrasion-resistant fac- 
tor and are available in three gen- 
eral types; solid silver rivet or 
screws, composite and welding type 
contacts. Or special types can be 
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tailored to meet your specific re- 
quirements. If your equipment de- 
pends on the making and breaking 
of a circuit, look to C-T Contacts 
for superior performance. Used by 
leading manufacturers like Cutler- 
Hammer, Callite contributes its 
own integrity to the final dependa- 








Cutler-Hammer A.C, Magnetic Starters and Callite Fine Silver Contacts 


bility of your own product. Specify 
Callite Contacts, the perfect team 
mate for a perfect product. 

Write for Catalog No. 152 today. 
Callite Tungsten Corporation, 541 
Thirty-Ninth Street, Union City, 
New Jersey. Branch Offices : Chicago 
and Cleveland. 


Standard and special shapes in 
po no cam ee silver 
platinum, palladium and alloys 
of these metals. Callifiex thermo- 
static bi-metals, Callinite — 
conductivity, high resistant fac- 
ing materials. Send for catalog. 
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the large centrifugal forces produced by the spinning 
projectile will not force the electrolyte out of the con 
tainer. The battery must be capable of delivering suffi 
cient energy to operate the circuits under these advers: 
conditions a fraction of a second after firing. 

The original dry batteries developed for the proximity 
fuse caused a serious replacement problem because they 
had a shelf life, limited by the solid depolarizer, as low 
as three or four months and seldom lasted longer than 
twelve months. Therefore, it was decided to incor- 
porate the depolarizer in a liquid electrolyte sealed in 
a glass ampule which would break under the shock of 
firing but be so mounted that it was protected from the 
shock of rough handling or dropping the shell. 


DETAILS OF BATTERY CONSTRUCTION 


The electrode construction was borrowed from the 
layer-type dry cell. The electrode consists of a strip 
of zinc with a special carbon coating on one side. Other 
cathodic materials such as silver and gold were tried 
instead of carbon but were found to be less satisfactory 
because they tended to diffuse in the zinc, particularly 
at elevated temperatures. The carbon-zinc combination 
was adopted because it had an indefinite shelf life when 
stored without electrolyte and the carbon coating could 
be controlled to produce various desirable effects. 

The cell consists of 63 annular zinc and carbon elec- 
trodes spaced with phenolic washers. The glass ampule 
containing the electrolyte is mounted in the center in 
a ribbed elastomeric vinyl thimble. The dimensional 
requirements of the thimble made it an extremely diffi- 
cult molding job requiring very accurate temperature 
control. The longitudinal acceleration produced by the 
firing of the shell breaks the ampule mounted in the 
thimble and the centrifugal force produced by the shell 
spinning forces exactly the right amount of electrolyte 
between each of the 63 annular electrodes. Since the 
action must be completed in a fraction of a second, each 
space must be filled to render the battery operable. The 
design problem was complicated by the fact that service 
conditions could be approximated only by actual firing 
tests which destroyed the unit. 

The battery assembly is enclosed in an elastomeric 
vinyl molded case, placing the whole assembly in axial 
and radial compression. To complete the job it was 
necessary to develop a special potting material or sealing 
compound to prevent leakage of the electrolyte. The 
requirements of the sealing compound are that it must 
have high viscosity to close minute holes, it must adhere 
to metals and plastics, it must have an exceedingly high 
degree of impermeability to moisture and acid, it must 
afford great mechanical strength over wide temperature 
ranges, as well as good electrical properties at low and 
high frequencies. None of the sealing compounds com- 
mercially available met all of these requirements so a 
special material consisting of ethyl cellulose flakes and 
waxes was developed. 

This unique reserve battery made the anti-aircraft 
proximity fuse possible and delivered the heavy currents 
required a fraction of a second after it was energized. 
It is difficult to visualize the application of the complete 
unit in peacetime products but already the techniques 
and component parts are being put to good use. In 
fact, many of the war-born batteries and battery im- 
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THE ACGME TOOL STEEL 


FOR YOUR Yudévidual REQUIREMENTS 


Send. for 


THIS LATEST 
HANDBOOK ON 


A-L TOOL 
STEELS 


Complete shop data on the prop- 
erties, uses, forms, sizes and 
methads of handling every mem- 
ber of the extensive Allegheny 
Ludlum family of Tool Steels— 
170 pages, handily pocket-sized 
and indexed for easy reference. 
Write for it today—on your com- 
pany letterhead, please. 


ADDRESS DEPT... . EM-42 
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STEEL CORPORATION - 


N°? more using a tool steel that 
merely comes close to your 
actual requirements. 

Now you can select the steel that 
fits each of your needs exactly— 
gives you better, faster perform- 
ance or longer tool life. There’s 
sharp emphasis on cost-reductioa 
today—and in the broadly varied 


line of Allegheny Ludlum Tool 
and Die Steels you'll find a type to 
fit each one of your machine op- 
erations like a hand in a glove— 
the right tool steel that can save 
money for you. It doesn’t costa 
thing to let our Service Engineers 
check your tooling set-ups with 
you—why not callus in? 


ALLEGHENY LUDLUM 


General Offices, 
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Pittsburgh 22, Pa. 








READY FOR 


YOU! 


THE New 
POTTER & 
BRUMFIELD 


Calaleg 


Complete and accurate information on 
relays and electrical timing devices 


Twenty-four pages of useful, well illustrated, practical in- 
formation presented clearly, with full data on applications, 
selection and capacities complete with each model. This 
catalog will provide you with a ready source of valuable 
information for aid in solving your relay and timer problems. 
It is a book you will enjoy using because it’s well arranged 


with comprehensive data and illustrations. 


POTTER & BRUMFIELD SALES COMPANY 
Chicago 6, Illinois 
Export: 2020 ENGINEERING BLDG., CHICAGO 6, U.S.A. 


e FACTORY AT PRINCETON, INDIANA 


POTTER & BRUMFIELD SALES COMPANY 
551 WEST WASHINGTON BLVD., CHICAGO 6, ILL. 


Please send me oa copy of your new catalog. 
Nome atin Title __ 
Company 

Address 


City ; State 


Je eeeeeecseseesceseeseeeesesesasesesesase 
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provements will be modified to meet competitive de- 
mands but the primary and secondary cells which will 
emerge certainly will offer interesting possibilities to 
the alert designer requiring built-in, portable sources of 
electrical energy for his product. 


Constant-Speed Drive Sought for 


Aircraft Alternators 
(Continued from page 129) 


zero displacement and the drive is straight through. 
At higher speeds the fixed pump becomes the reaction 
member and returns torque to the input shaft. 

Both pumps are of the horizontal-piston type in 
which the motion of the piston is parallel to the axis 
of rotation. The pump elements of the original designs 
were driven at quite high speeds through step-up gear- 
ing. Experiment showed that this had little advantage 
in the saving of weight and in fact it considerably in- 
creased problems of lubrication and of mechanical de- 
sign. Later designs have used lower speeds. 

The construction of the pump is shown in Fig. 6. 
Only one wobble plate is variable and its position is con- 
trolled by a servo which responds to signals from a 
tachometer to maintain constant speed. 

Several difficulties have occurred during the develop- 
ment of this pump. As inferred above, the high rotary 
speed of the pump in early designs threw the pistons 
against the cylinder walls with such force that it was 
not possible to lubricate them. This resulted in scor- 
ing of the cylinders. Next, balance of the wobble plate 
at the motor end became troublesome. As it happened, 
this unbalance was resonant with the alternator drive 
at 6000 rpm, the operating speed. Vibration deflections 
as high as 30 mils were recorded. After static and 
dynamic balancing of this plate the vibration was re- 
duced to less than two mils. 

Efficiency is not as high as had been hoped for and 
expected. It now appears that the maximum heat loss 
at rated load will not exceed 10 horsepower, but this 
represents an efficiency of 80 per cent. An efficiency in 
excess of 85 per cent has been recorded at half-load 
at the most favorable speed. It appears that the effi- 
ciency of this drive will be at least ten per cent under 
the curve shown in Fig. 4. The degree of the losses is 
indicated by the curves in Fig. 7. 

The speed control of the Sundstrand unit is quite 
simple in principle. The original signal is given by an 
electric generator type of tachometer. This signal is 
given to a solenoid in which the opposing and calibrating 
force is provided by a spring. At the correct speed the 
forces of the solenoid and the spring balance. The 
solenoid actuates a pilot valve which controls the flow 
of hydraulic pressure to the servomechanism that moves 
the pump wobble plate.. This is shown schematically 
in Fig. 5. This is the speed control circuit alone and it 
is quite simple. 

Additional requirements include some droop of speed 
with load and a safety protection in case a drive tends 
to “run away.” The droop in speed with load is given 
by a rectifier circuit. At no load, the rectifier circuits 
are balanced and the solenoid receives no signal. As 
the alternator is loaded, a current transformer in the 
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It doesn’t take much “tortional twist” to make 
a cat meow “Uncle.” But that’s just a gentle caress 
compared to what our laboratory boys do in 
testing U.S. Royal Cords and Cables. Add to the 


twisting indignity, punishment by impact, com- 
pression, heat, cold and immersion in water, and 
you'll understand what is expected of U.S. Royal 
Cords and Cables. 


THIS IS THE TWIST TEST 


A 42-inch length of cord, sizes 18 to 10 Awg,., is twisted through 180° in 
each direction while supporting a 50-pound weight and while being pulled 
back and forth over a 3” diameter pulley (top pulley in illustration) at the 


rate of 15 cycles per minute. Electrical circuit in the cable indicates failure 
due to a short between conductors or a broken conductor. 
Two-Conductor Royal Cords and Cables stand a minimum of 15,000 


cycles of twisting in accordance with the above test. 





SPECIFY THE NEW U.S. ROYAL <SiafZ dizi ELECTRICAL CORDS AND CABLES 


UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS 


JUNE 1946 


ROCKEFELLER CENTER 


NEW YORK 20, N. Y. 


SERVING THROUGH SCIENCE WITH ELECTRICAL CORDS AND CABLES ° 
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Heinze Universal 
AC-DC Motors 

110 AND 220 VOLTS AC. 
6, 12, 24, 32, 110 AND 220 VOLTS D.C. 


SPEEDS VARYING FROM 
2,000 TO 10,000 R.P.M. 


POWER OUTPUTS 
UP TO 1/50 H.-P. 





















‘Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 

































































The end bell construction of the series 131 trans- 
formers provide protection to the coil against 
accidental damage as well as greatly improving 
the appearance. This design can be supplied to 
your exact electrical specifications in capacities 
ranging from 35 VA to 500 VA. Overall sizes 
from 2-5/8" x 3-1/8” to 4-3/16" x 5-1/2”. 


Bulletin 168 gives all details. 















































THE ACME ELECTRIC & MFG. CO. 
CUBA, N.Y. 





35 WATER ST. 

















































alternator circuit detects the increase in load. The 
secondary circuit of this transformer supplies additional 
current to one element of the rectifier and unbalances 
that circuit. This unbalance supplies a supplementary 
signal to the solenoid, which is applied through a second 
coil therein. This added signal will cause a drop in 
speed which has a linear characteristic with respect to 
load. 

The overspeed protection is given by a third coil in 
the solenoid. A centrifugal switch that can be located 
any place in the rotating system is adjusted to close 
at some speed that is beyond the normal operating speed. 
Closing of this switch connects d-c power to the third 
coil and the resulting force is sufficient to overpower 
both of the other coils. The servo then moves the wobble 
plate to the lowest-speed position. When this is done, 
the alternator will simply drop the real load it was 
supplying and free-wheel on the line as an essentially 
unloaded synchronous motor, through the medium of 
the free-wheeling clutch mentioned above. It will con- 
tinue to supply its share of reactive load. 








USING THE OVERRUNNING CLUTCH 





An interesting design that still has great possibilities 
was presented by the Chrysler Corporation. Entirely 
mechanical, the heart of the coupling was the over- 
running clutch which had been developed by that com- 
pany and widely used in their automobiles. Its con- 
struction, shown in Fig. 8, makes the drive appear far 
more complicated than it is. As noted above, this drive 
is best used when it adds to the input speed. The 
maximum input speed should not exceed the desired 
output speed. To use both a 6000 rpm alternator and 
a 2100-9000-rpm input-speed range, it was necessary 
to add reduction gearing ahead of the drive. This 
would have been avoided by the use of a 12,000-rpm 
alternator, but the urgency of war-time development at 
that time would not permit too many special designs. 

A circular cam plate is movable off center under the 
influence of the governor. This eccentric tam plate 
moves four crank arms as it rotates. Each crank drives 
an overrunning clutch which is geared to the output 
shaft. The output shaft then rotates at a speed that 
is the sum of the input speed and the increments of 
speed added by each clutch as the assembly rotates. 
The overrunning feature of the clutch is used when 
the crank arm returns to the bottom of the throw on 
the cam plate. A fluid clutch smooths out these im- 
pulses in the final output. 

The efficiency and minimum-weight characteristics of 
this type of drive appear to be excellent. But a suc- 
cessful version of this drive was created only in very 
small power ratings. This was due to the fact that the 
stresses incurred in the crank units exceeded the limits 
of any known materials. Perhaps some of this is due 
to the use of only four cranks which in turn have an 
opportunity to function for only a brief instant. 

At any rate, Elias Orshansky, who has always been 
keenly interested in this problem, has recently pro- 
posed a subsequent design based on this principle which 
may eliminate some of these problems. Working with 
the National Bronze and Aluminum Foundry Company 
of Cleveland, he has carried on this development. His 
design has six cranks and each of them has a longer 
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Resists Heat, Tearing, Abrasion — 


t’s Jacketed with 


Ilustration courtesy Kellogg Switchboard & Supply Co. 


In a typical application, this 
new cord is used to synchro- 
nize a heavy-duty, precision, 
vertical lathe. 


Illustration courtesy of The Bullard Company 
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BETTER THINGS FOR BETTER LIVING gg. THROUGH CHEMISTRY 


| auiPMENT SPECIFY — 









This new cord is finding wide acceptance 
in electrical manufacturing. It has a dura- 
ble neoprene jacket which gives the plus 
values of resistance to heat, to tearing and 
abrasion, to oil and grease. 


Typical of machinery builders who de- 
mand a quality cord for their quality equip- 
ment is the maker of the turret lathe illus- 
trated. He reports the neoprene-jacketed 
cord answers his engineering problems and 
gives him a conductor on which he can 
depend for years of service. 

It’s good engineering—and good busi- 
ness—to specify neoprene-jacketed cord on 
your electrical equipment. Where the cord 
must stand abrasion, heat and flame, cut- 
ting and chipping, or oil and grease—a neo- 
prene jacket is your answer. Quality equip- 
ment demands quality cords—so get the 
best with neoprene! 


WRITE FOR a free subscription to The Neo- 
prene Notebook. Up-to-the minute infor- 
mation on new and unusual applications 
of neoprene—which may give you valuable 
ideas. The back file is also available. 


Rubber Chemicals Division, F-6 
E. 1. du Pont de Nemours & Co. (iInc.) 
Wilmington 98, Delaware 
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my CAT. PINS 


DEVELOPED AND MANUFACTURED BY 
THE AMERICAN BRASS COMPANY 
WATERBURY BRASS GOODS BRANCH 


7s 


Check the advantages... 


These seamless, patented Radio Pins are uniform in 
size, with smooth surfaces for smooth operation. 
In staking, the ends roll over easily and without 
splitting. When molded into composition parts the 
closed end keeps out the molding compound. 

If you use pins for vacuum tubes or adapters, 
fluorescent lights, plugs, or electrical equipment of 
any kind, the chances are you'll save time, money 
and rejections by using these seamless, patented 
Radio Pins. They are available in a wide variety of 
styles and sizes. Simply send a sketch, sample or 
description, with quantity, for quotation. 


RADIO OR RADAR EQUIPMENT? 


In addition to Radio Pins, we produce large quantities of 
top caps, base shells and adapter shells for vacuum tubes; 
also a wide variety of other metal products including deep 
drawn shells and cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners—and the world’s larg- 
est assortment of eyelets. 45406 


THE AMERICAN BRASS COMPANY 


WATERBURY BRASS GOODS BRANCH 
WATERBURY 88, CONNECTICUT 


“dwell” as it adds to the increment of speed. - These 


| two features combine to reduce stresses to usable values. 
| A 50-hp unit promises to be under 85 Ib in weight and 
| to have an efficiency in excess of 85 per cent. 


Some 


| experimental testing has been completed at the Case 


instead of differential conversion of power. 


School of Applied Science. 
The third approach to this problem uses complete 
It is a 


| hydraulic design and has been submitted by the Eclipse- 


Pioneer Division of the Bendix Aviation Corporation. 


| A big advantage of this design is that the pump unit 
| is small and it can be mounted in the limited space on 


the accessory section of the engine. This avoids use 


| of the flexible shaft that is a problem in itself and gives 
| greater latitude in the installation of the constant-speed 


| design. 


motor and the driven alternator. 


Two different arrangements have been proposed and 
the choice depends on the power rating. Both use the 
same type of hydraulic unit. This unit, whether pump 
or motor, is a multi-cylinder design of the radial type. 
The first arrangement can be called a variable-flow 
Here the pump has a fixed displacement and 
the flow will vary with the pump speed. All of the 


| constant-speed control is in the motor unit. 


| stant flow to the motor. 


The arrangement which is favored by a 50-hp unit, 
however, uses a variable-displacement pump and a con- 
Full displacement is used only 
at the minimum speed of 2100 rpm. At higher speeds 
the excess flow is by-passed to the inlet. The valve 
which controls the amount of by-pass is a four-port 
rotary valve. The ports are equally spaced, and the 
valve is driven at one-quarter speed by a planetary 


Curtiss-Wright Corp. 
Fig. 10—Components of the double planetary drive 
used to permit differential power relationships between 
two hydraulic pumps. 


gear system. Movement of the spider in this planetary 


| rotates the valve system with respect to the pump and 
| controls the amount of by-pass flow. 


The governor for speed control is on the motor and 


| it is connected to a suitable servomechanism on the 


| rotary valve. 


An increase in load which will cause 


the motor to slow down will initiate a signal from the 


| 


| 


governor that causes the servo to open the valve and 


| increase flow sufficiently to correct the drop in speed. 


The motor is similar in construction to the pump but 


| the valve is fixed in its relation to the rotating as- 


| 


sembly. The 50-hp design delivers rated power at 
3000 psi. Quantitative data have not yet been com- 
pleted, but tests to date indicate that the losses will not 
exceed 10 hp. Therefore, the efficiency should be about 
the same as that of the Sundstrand drive. 

The weight of the complete unit is quite favorable. 
It appears that the weight of the pump will be a little 


| more than 25 Ib, that of the motor a little less than this 


amount, and provisions for cooling should be about an 
equal amount, making a total of 75 Ib. Controls will 
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of Scientific Development 





Tue mounting you see is the solution to a problem. | 
Every Lord Mounting is the solution to a problem. Your , | 
problem may be to control vibration within the machine or 
apparatus itself. It may be to prevent vibration forces emanat- 
ing outside the machine from interfering with its proper | 
functioning. It may be both. : 


You submit your problem to Lord’s. The weight to be 
carried, the nature, the strength, and the direction of the forces 
to be met, are all factors in the solution. After the solution is 
determined and not until then, the proper Lord Mountings 
are selected—or designed—to translate the solution into con- 
crete and tangible form. 





Into every Lord Mounting you buy is built a generation 
of trail-blazing research in the science of vibration control. 
Write for Bulletin 104. i 


* BUY VICTORY BONDS * 










Every genuine Lord Mounting LORD MANUFACTURING COMPANY 


carries the name “LORD” ERIE, PENNSYLVANIA 
embossed in the rubber or in 


raised letters on the forgings. 


it TAKES BONDED RUBBER Zac Sear 10 ABSORB VIBRATION , 
} 


Originators of Shear Type Bonded Rubber Mountings 
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The New Brush Holder 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 
Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re 
quirements; your inquiries are solicited. 


Pusurx Mera Provucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


for ELECTRICAL 
PORCELAIN 


of any type or shape 


Just write 
THE COLONIAL 
INSULATOR CO. 
907 Grant St., Akron 11, O. 


Chicago Office 
2753 W. North Ave. (47) 


PORCELAIN 


Mode To Order 








add another 10 lb and this makes the Eclipse design 
competitive with any other so far as weight is concerned. 


APPLYING PLANETARY GEARING 


The final design to be considered is being constructed 
by the Curtiss-Wright Corporation. Originated by 
Elias Orshansky and the Acrotorque Company, this 
design was further developed by Curtiss-Wright for an 
application as a constant-speed drive and for study of 
other possible uses. The arrangement and construction 
of this drive is shown in Fig. 10, and a potential in- 


Consolidated Vultee Aircraft Corp. 
Fig. 11—Mockup of the Acrotorque constant-speed 
drive and Westinghouse alternator mounted in an 
enginé nacelle with a portion of the engine air tunnel 
removed to permit view of the mockup. 


stallation of it with an alternator is shown in Fig. 11. 

This design is an interesting combination of the hy- 
draulic pump and motor used by others with a planetary 
gear system to obtain differential power. The gearing 
system is a double planetary with a common cage. One 
pump is attached to each half of the gearing. One pump 
has a three-cylinder design with a fixed stroke. The 
other is a five-cylinder variable-stroke unit. A step-up 
ratio of 60:53 is included in the planetary system. 
Therefore, an input speed of 5300 rpm is the neutral 
point in this drive for a 6000-rpm alternator. At 5300 
rpm the variable-stroke pump has zero displacement 
and acts as a fixed reaction member. The drive is 
through the gearing only. The only losses are those 
in the gearing and those due to leakage. At higher 
speeds the fixed-stroke unit is the pump and reaction 
member. At lower speeds the variable-stroke unit is 
the pump while the fixed is the motor. 

The original design fulfilled most expectations with 
the important exception of weight, which was 250 Ib. 
In some compensation for this, it was found that the 
drive could comfortably deliver approximately 125 per 
cent of the specified rating. A redesign to deliver only 
the required 50 hp is now nearing completion and its 
weight will be approximately 125 Ib. With this re- 
duction it is still not competitive with others. 

The entire development program has been a difficult 
engineering assignment carried on in the stress of war- 
time. When it is remembered that all of this work was 
done in competition with America’s wartime production 
effort, the progress that has been made is seen to be 
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Test Data Up 


Tensile Strength.__3000 P.S.I. 
Dielectric Strength (.020” 
wall) Wet_____.1000 VPM 
Dry _.__ 1000 VPM 
Life at 105° C.__._.2000 Hrs. 
Chemical Resistance (room 
temperature) 
50% Sulfuric Acid and 
30% Sodium Hydroxide_.. 
Unaffected 
Does not support combustion 
Low Temperature Flexibility 
I.V.I. Pinch test_._.—40°C. 
Bell test_..____.__.— 30°C. 
Heat Endurance (.166” ID 
tubing, .016” wall) ASTM- 
D350-43T): 7 days @ 
125*C.—No crack when 
bent 180° around 1/4,” man- 
drel—Retains flexibility 
when varnished and baked 
22 hours at 260°F. — No 
flow or drip during 8 hours 
at 300°F, 
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Pras 


“ 
< 
SS This Irvington formulation provides 
& new advantages, new cost-saving fea- 

tures, for many plastic tubing applications. 
For example: Transformer leads of #5373 
remain flexible even after varnishing and baking . . . Under- 
writers’ Laboratories approved #5373 insulation on applica- 
tions involving continuous operating temperatures up to 75 
deg. C. and intermittent temperatures as high as 85 deg. C. 
In addition, #5373 possesses the excellent electrical, mechani- 
cal and chemical properties which distinguish all Fibron 
tubings: 

Tubings of Fibron #5373 are available in all standard 
colors and sizes, and in heavy wall thicknesses—in 36” lengths, 
continuous coils, or cut pieces. For full details and generous 
samples, write Dept. 56. Irvington Varnish and Insulator Co., 
Irvington 11, New Jersey. 


IRVINGTON | (ceo fone, ters 
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DEPENDABLE 


DURABLE EFFICIENT 


Almerican Beauty 
ELECTRIC SOLDERING IRON 


Preferred by those who measure the value of a tool 
by the service it renders. Soldering irons are 
made in 5 sizes and for low as well as 
standard voltage. 


* 


TEMPERATURE REGULATING STAND 
A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 

American Electrical Heater Co. 

DETROIT 2, MICHIGAN 


RELIEFS 


AIN 
co st R i, P 
" a designed to absorb pate ond literature: 
Especially sure wire. write for $@ 

Will not inivt 


NTACTS 
G & CUBE TAP yur es free- 


. Various sizes 
ension. , PANY 
FACTURING em w. &. 


ush and torque: 


HEATER PLU 


Precision spring * 


HEYMAN MANU 


500 Michigon Av®- 


























another of the minor miracles in aviation engineering. 
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Parallel Operation of Main Engine-Driven 400-Cycle Air- 
craft Generators, by L. G. Levoy, Jr. AIEE Technical paper 
45-158, Sept., 1945. 

Constant-Speed Drives for Aircraft Alternators, by C. J. 
Breitwieser. AIEE Technical paper 45-163, Sept., 1945. 


For those Power-Supply Problems 
Try the Inverter-Transformer 
(Continued from page 138) 









recommended that a complete load-circuit diagram be 
made available to the designer of the inverter trans- 
former in order that he may select the most suitable 
type of unit. 

This article has attempted to outline only the basic 
inverter circuits and has not attempted to discuss 




























Time-delay relay R 


Fig. 12—Regulated inverter transformer circuit to 
take care of variations of input voltage and of load. 


special variations or “trick circuits’ which may be 
necessary in some installations. It should be remem- 
bered that each type of inverter transformer is best 
suited to a given set of conditions, and a knowledge 
of all the relevant facts is the best assurance of satis- 
factory inverter application. 


The Engineering and Designing of 
a Portable Electric Ironer 
(Continued from page 118) 





spring pressure against the roll. When the trip mechan- 
ism is actuated and the shoe moves away from the roll, 
this spring pressure is suddenly released and if not 
checked causes the cam to over-run, creating a noisy 
condition in the mechanism. The pawl, under pressure, 
riding up against the edge of the cam, acts as a brake 
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wanted a beautiful, 


lustrous surface 


Molded by G. E. Plastics Division, Pittsfield, Mass., 
lj N | " 1 for Warren Telechron Company, Ashland, Mass. 


Light Weight Low-Temperature Strength | 


| 
| | 
| 
| 
| 
| | 


Chemical Gecletetion Excellent Electrical 


they chose 











Properties 


Dimensional Stability Low Cost 


Seldom, if ever, has the gleaming beauty of molded Lustron 
been better demonstrated than in Telechron’s new alarm clock. 
Sleek, colorful, and well styled, this Telechron case is indeed a 
“case of good judgment...and rare beauty.” 

In your product, if beauty is either a major or minor factor, 
‘sou'll be repaid by looking into Lustron. For, in addition to 
its obvious eye- and sales-appeal, Lustron offers many other 
practical properties: (1) it holds shape despite changing tem- 
peratures, presence of moisture, or the effects of age or 
handling; (2) it has no volatile plasticizers hence no taste nor 
odor (nor does it absorb either); (3) it offers a full rainbow 
range of colors from clear to opaque; (4) it has low thermal 
conductivity, is therefore “friendly” to the touch; (5) it is 
resistant to cleansing compounds and water; (6) it offers excep- 
tional electrical properties; (7) it is light in weight, lighter than 
metal alternatives including aluminum or magnesium; (8) it is 
lower in cost per pound than all other commercial thermo- 
plastics; (9) it is easily molded in the fastest, most economical 
mass production processes. 

This list is not complete but it does indicate why so many COP) 
manufacturers standardize on Lustron today in a wide variety \ Y ) \ SA \ | 8) 
of applications, where performance and appearance both count. weep 

Can we give you help in your plastics problem? Full technical y | ay Sy T | 4 S 
data, samples and the assistance of our thermoplastics special- teenie ote «2 ioe ‘ ‘ 
ists are yours for the asking. Write, wire or phone: MONSANTO 


CHEMICAL COMPANY, Plastics Division, Springfield 2, Mass. prio ping ee Anaad 
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ON SALE 


Patented: Nos. 


IMMEDIATE 225% 
2,149,584 


























VALVE 
OPENS BY 
FLEXING 


HIECO 


FLEX-TIP AIR BLOW GUN 


The Original Flexible Tip Blow Gun. Positive, snappy 
' action. Flex the tip for a gentle puff or a steady stream 
of high velocity. Light weight, sturdy, streamlined, in- 
destructible. Plated, hardened steel nose. You can drop 
it, throw it on the concrete floor, drag it around and 
through machinery without injury to blow-gun or ma- 
chine. No Handles. No Levers. No Triggers. No Push- 
buttons. No Springs. No Packings. No Leaks. Nothing 
to break, clog, or get out of adjustment. Furnished in 
2 standard 14” pipe thread. 


Price, $1.00 each 


HECKETHORN MFG. 
& SUPPLY CO, ETTETON 













PROVIDE DELAYS RANGING 
FROM | TO 120 SECOND 


Other important features include: 
1. Compensated for ambient tempera- 
» ture changes from —40° to 110°F. 


_ 2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . « Explosion-proof. 


4. Octal radio base permits 
. egsy replacement. 
5. Compact, light, rugged, 


inexpensive. 


6. Circuits available: SPST 

~ Nermally Open; SPST Nor- 
y Closed. 

S YOUR PROBLEM? 

fer. "Special Problem 

P . + send Descriptive 


ae 


Conade: Atias Rad foneta: 
560 King St. WT 















and prevents the mechanism from over-running. 

When the trip mechanism is again actuated, the shoe 
travels up against the roll and when the shoe makes 
contact with the roll, the pressure spring must be com- 
pressed. At this point, the most power of the entire 
cycle of operation is required. The motor alone can 
pull the load over this hump but it takes its full power 
to do so. However, just at this: point the motor is 
assisted by the pawl pushing the cam. The pawl is 
pushing up against the cam with the least amount of 
resistance, as illustrated at point (A) in Fig. 1. Also, 
the energy which is consumed when the pawl acts as a 
brake to keep the cam from over-running is stored up 
in the spring and again used when this power is needed 
the most. 

The roll is 6 in. in diameter which, at 5.3 rpm results 
in a peripheral speed of 98 in. per min. Roll and shoe 
are 22 in. long and the shoe is 5 in. wide, providing a 
heating surface of 82% sq in. with an average consump- 
tion of slightly over 18 watts per sq in. 

Surface of the shoe is chrome plated to resist scratch- 
ing and to provide a low coefficient of friction. The 
roll shaft rotates in self-lubricated sleeve bearings. The 
finish is enamel, sprayed on and baked under infra-red 
heaters. 





Electrical Manufacturers Beset 
by Many Difficulties 
(Continued from page 106) 





the latest example, plus numerous examples involving 
installation of General Electric and Westinghouse equip- 
ment) ; boycott by one IBEW local union against prod- 
ucts manufactured by other IBEW locals in other cities ; 
and boycotts by an IBEW local union against products 
manufactured by non-union manufacturers. 

For a time, the union insisted upon rewiring electrical 
fixtures on the job, adding greatly to the installation 
cost of equipment not bearing the union label. More 
recently, certain IBEW locals have even discontinued 
this feather-bedding practice. These restrictions apply 
not only to lighting fixtures but to panelboards, switch- 
boards and even wire, cable and electrical conduit not 
bearing the union label. 

NEMA is fighting this situation through awakening 
business men and the public as to what is going on as, 
in the final analysis, the correction of such abuses lies 
in the hands of Congress. 

On the more constructive side, NEMA has been fur- 
thering a program of better public relations generally, 
particularly on the part of the smaller manufacturers 
(see editorial in the May issue of ELEcTrRicAL MANv- 
FACTURING). It has also been pushing vigorously a 
campaign of adequate wiring to provide for much wider 
use of electrical appliances in the home. Tieing in more 
with the utilities’ load factor is a related drive for more 
aggressive marketing of electric ranges and water 
heaters. 

Of direct interest to the engineer is the constant ex- 
pansion of standardization activity. This is by far the 
biggest part of NEMA staff activity. The association’s 
engineering department is most active in the correlation 
of data and the preparation and promulgation of these 
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Special Veeder-Root Counter 
built into Pratt & Whitney’s 
Electrolimit Gage. 


How can they > 


on the thickness of a sheet of steel? 


FROM HIS PULPIT, this rolling-mill operator can see 


of threatening errors, eye-fatigue, and damage to his 


at any moment whether there is any variation... equipment. In fact, in a// precision operations, this is 
even down to 0.0001"’...in the thickness of the steel the trend in micrometric measurement. . . . direct, deci- 
sheet passing between the rollers in front of him. Nor ma] readings that are plain and unmistakable. And you 
does this take ‘‘second sight’’ or ** X-ray. eyes.’” For can count on Veeder-Root to give you the same Counrrol 


facing him is a Veeder-Root Counting Device, built-in as here . . . facts-in-figures you can count on to tell you 
as an integral part of an electrolimit gage housed in 


the truth, protect your profits, save you time. Write. 
alloy steel of low thermal expansion. This counter is 


pre-set to the space between the rolls. And when these ~ * - iT 


rolls are in contact with the steel strip, the operator ' 
gets a continuous direct, micrometric reading which in- Vergy 
dicates in decimals any variations in the strip passing by. (4) 


o 4 : we 
So it’s easy for him to keep everything under constant VEEDER-ROOT INC. 


Countrol . . . to keep himself free from the nerve-frazzle Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Led. (New address oa request) 
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COLD ROLLED STRIP 
POLISHED BLUE SHEETS 





REMOVE 
unnecessary 
limitations 
in your 


designs 


1 Check on 


Follansbee 
SILICON STEELS 


Follansbee is today producing Elec- 
trical Sheets and Strip which were not 
available a few short years ago. If 
your wartime production did not bring 
you into contact with these silicon 
steels, then make sure your new prod- 
ucts are not unnecessarily limited by 
failure to take advantage of them. 


Follansbee Electrical Sheets and Strip 
are made to the high standards in keep- 
ing with its tradition of generations of 
fine steel-making. Exacting specifica- 
tions are met with a precision which 
minimizes your production difficulties. 


You are invited to check your require- 
ments for Electrical Sheets or Strip 
with Follansbee. Inquire through the 
General Offices or any Sales Office or 
Agency. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES «. PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 


Detroit, Milwaukee. 
Sales Agents—Chicago, Indianapolis, Houston, St. 


Kansas City, Nashville, Los Angeles, San Francisco, Seattle; 


Toronto and Montreal, Canada. 
Plants—Follansbee, W.Va., and Toronto, Ohio 











ELECTRICAL SHEETS AND STRIP + CLAD METALS 
SEAMLESS TERNE ROLL ROOFING 





standards under the guidance of the Codes and Stan- 
dards Committee. Practically all NEMA sections are 
involved in standardization work, and'there are nearly 
500 engineering and technical representatives engaged 
in all phases of these programs. Many projects are 
strictly NEMA-standards and are issued as such. Many 
others of interest to electrical manufacturers are handled 
in cooperation with other groups such as the American 
Institute of Electrical Engineers, the American Society 
of Mechanical Engineers, the American Society for 
Testing Materials, the Edison Electric Institute, Under- 
writers’ Laboratories, and the National Fire Protection 
Association (National Electrical Code). NEMA con- 
tinues to participate in the development of many of 
these codes and in the furthering of national standards 
through the American Standards Association. 


STANDARDIZATION WORK 


It was recently indicated (ELECTRICAL MANUFAC- 


| TURING, April 1946, page 119) that the ASA has ex- 
| panded its organization to take care of standardization 


projects involving consumer goods. Prior to the war, 
work had been begun on standards for electric ranges, 


| water heaters and electric flat-irons under NEMA 


sponsorship. These have all been reactivated and more 


| are on the way. Other active ASA projects include 
| standards for graphical symbols (Z32) and electric 
| welding apparatus (C52), standards for household re- 


frigerators (B38) and preferred voltages, 100 volts 


| and. under. Regulations of the National Board of Fire 


Underwriters on electric wiring and apparatus (the 
National Electrical Code, ASA-C1) are also receiving 
considerable attention at the present time. 

With the Edison Electric Institute, NEMA is work- 
ing actively on preferred voltage ratings for a-c systems, 
a matter of vital concern to all electrical equipment 


| manufacturers; also preferred ratings for oil circuit- 
_ breakers and for power transformers, and standardiza- 


tion of street-lighting equipment. 

New NEMA standards adopted under the associa- 
tion’s own procedures in the past six months include 
those relating to large air circuit-breakers and power 
circuit-breakers, specialty transformers, vulcanized fibre, 
and steam-turbine generator units, and to the rating 
and testing of home freezers. Within the last month 
(May) a number of motor and generator standards have 


been revised. These deal primarily with mounting 


dimensions of special application motors like hermetic 
motors (shell type), belt-drive refrigerator compressor 
motors, fan and blower motors, jet pump motors and 
other specific applications for fractional-horsepower 
motors, such as oil burners and washing machines. 
Another item that has commanded attention has been 
the proposed standard on limited input type arc welders 
for single-phase rural lines. Like the recently adopted 
industrial welder standards, these have a duty-cycle 
basis of rating at the maximum output. 

Every effort is being made to assure the buyer that 
the goods he purchases meet certain minimum test 
standards and conform with accepted ratings and that 
the performance of the equipment is up to par. This 
is voluntary, cooperative effort on the part of the in- 
dustry that in the long run serves the whole national 
economy and affects the daily lives of all of us. 
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| h MAGNETIC. 
| : MOTOR STARTER 


at 
? emer — | 
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4 


NOARK 


For man-size jobs of stop-and-go 


Without a bit of care or woe 
This starter really fills the bill... 


A fine example of Federal's skill! 


Sets a new standard of ease and speed in replacement of 
any stationary or moveable contacts. Coil replacement in a 
few seconds without disturbing line or load connections. 
Greater compactness, yet more ample wiring space. Silver 
contacts on all current interrupting points. Exclusive vertical 
- ball-bearing operation for highest speed solenoid action. 
Overload relays, combination hand or automatic reset, for 
dependable protection. 


FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 
EXECUTIVE OFFICES: 50 PARIS ST., NEWARK 5, N. J. PLANTS: HARTFORD,CONN. NEWARK, N. J. 
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YOU'LL FIND EVERYTHING YOU 
WANT TO KNOW ABOUT 


MOTOR CONTROLS 


in the 


FEDERALOG 


Condensed, yet thoroughly com- 
prehensive, the FEDERALOG gives 
you all the information you re- 
quire on 


* Switches 

* Service Equipment 

* Meter Socket Troughs 
* Multibreakers 

* Panelboards 

* Motor Starters 

* Circuit Breakers 


* Fuse Boxes and 
Accessories 


No file on electrical equipment ~ 
can be considered complete un- 
less it includes a copy of this new 
and important catalog. Write for 
it today on your letterhead 

or use the coupon 





FEDERAL ELECTRIC PRODUCTS CO., INC. 
50 Paris St., Newark 5, N. J. (Dept. E.M.) 


Please send a copy of the FEDERALOG to 
Name 
Ut TUN scalars daeinidiientnnndincnenisngt 


aia actin cclitniitege its iatinmiatinissttitliacimae 
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Photo courtesy Metal Stampings Limited, Toronto 


Have the Xie 
...from KESTER 


®@ Tight, permanent solder bonds depend on the flux 
.a chemically and physically correct flux that 


properly cleans the work and prevents re-oxidation. 


® Different solder jobs require different fluxes, an- 


other important point to consider. 


@ You can get the right flux for your particular sol- 
dering operation ... right in kind and right in quality 
...from Kester, for 47 years the recognized solder 
authority. Consult Kester engineers at any time, 
without obligation. : 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
















SPI Plastics Show in Review 
(Continued from page 125) 


including Acadia Synthetic Products, Chicago Molded 
Products Corporation, Eclipse Moulded Products Com- 
pany, Waterbury Companies, Inc., Watertown Manu- 
facturing Company, Synthane Corporation, Taylor 
Fibre Company, Taylor Manufacturing Company, Amos 
Molded Plastics, Industrial Synthetics Corporation, 
Plax Corporation, National Vulcanized Fibre Company, 
etc., presented applications in the electrical and related 
fields. (Reference to use of plastics in combination with 
metals by the Plastic Manufacturers, Inc. has been 
already made.) 


ELECTRONIC BONDING MACHINES 


The application of electronics to plastics manufactur- 
ing machines was.vividly illustrated in several electronic 
heat bonding machines. Arousing particularly wide 
interest among those visiting the exposition was an 
electronic sealing machine developed by the Diehl Manu- 
facturing Company, the electrical division of the Singer 
Manufacturing Company. In appearance and method 
of operation much like the conventional high-speed 
sewing machine, this machine is used to seam thermo- 
plastic materials by passage of a high-frequency current 
through the thermoplastic material. The thermoplastic 
sheets as they pass through the machine between two 
electrodes are heated and fused with an almost invisible 
seam as strong as the material being bonded. 

The machine consists of (1) the bonding machine 
head itself mounted on a work table supported by a 
steel stand with three treadle controls; and (2) the 
electrical system consisting of a high-frequency power 
supply unit connected through a coaxial cable to a 
power transmitter mounted under the work table. The 
transmitter is in turn connected to the balance wheel of 
the machine with a 3%-in. V-belt. Foot pressure on 
treadle starts and stops the machine, and also actuates 
the control switch governing the supply of high-fre- 
quency current. The push-pull, tuned-plate, tuned- 


grid oscillator unit employs two type 809 tubes. It 
delivers a high-frequency current at 62 mc of any desired 
power up to 100 watts at maximum plate voltage. The 
_rectifier unit employed to convert the a-c supply into 
d-c contains two type 866A mercury vapor tubes. Out- 








General Electric Eudleiny 
Fig. 5—T ypical parts, such as gaskets for drying ovens 
and lighting equipment, are made from silicone rubber. 


ELECTRICAL MANUFACTURING 















How RCA Phototubes and Thyratrons Gage 
Precision of. Piston Rings 





Electronic device, developed by The Sheffield Corporation, 
automatically checks trueness and gap-width with speed and high accuracy 


URTHER EVIDENCE of the important 
role electronics can play in modern 
industry is the Electronic Piston Ring 
Inspector, designed by Sheffield to elimi- 
nate the element of error in hand- 
checking methods. With this instrument, 
the inspection cycle per ring is less than 
5 seconds, and the trueness of ring peri- 
phery can be determined within a toler- 
ance of 0.0002". 

How It Works: The gaging functions are 
performed by three scanning beams of 
light directed onto three RCA phototubes 
which energize thyratron-controlled re- 
lay circuits to illuminate three signal 
lights. 

The piston ring to be checked is placed 
within a master gage ring. The master 
ring is then placed on the instrument 


table where it is rotated by a motor- 
driven roller: 

As the master ring revolves, one beam 
of light is projected on the periphery of 
the piston ring. A clearance between it 
and the master ring will result from an 
out-of-round condition of the piston ring, 
permitting part of the light beam to fall 
on the phototube. The phototube circuit 
is adjusted to illuminate a red rejection 
signal if the piston ring is out-of-round 
beyond an acceptable limit. 

Should the periphery be within toler- 
ance limits, a green signal will flash on 
at the end of one complete revolution 
provided the width of expansion is also 
within tolerance, or a yellow signal will 
show if this gap is undersize. 

The beam of light is interrupted by a 


mechanical shutter arrangement at the 
time the gap passes. Another beam of 
light scans the width of gap, the photo- 
tube circuit being set to illuminate a 
yellow signal should the gap be under- 
size. A third beam of light energizes an- 
other phototube adjusted to flash on the 
red rejection signal should the width of 
gap be oversize. 


For Further Information on this device, 
write to The Sheffield Corporation, Dayton 1, 
Ohio. And for additional evidence that oper- 
ations done electronically add up to greater 
production of higher quality products at less 
cost, send for your free copy of the booklet 
"16 Examples of RCA Electron Tubes at Work 
in Industry.’’ Address your request to RCA, 
Commercial Engineering Department, Sec- 
tion I-10F, Harrison, N. J. 


The Fountainhead of Modern Tube Development is RCA 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HM. J. 


















TOUGH, STRONG, ELASTIC 


. . With a terrific resistance to corrosion, wear, shock, 
abrasion and fatigue. 


E.B.P.B.is of premium virgin metals, free of ‘‘strength- 
sapping” impurities, made by men of long experience 
and skill. More durable, more dependable . . . so that 
you can have absolute confidence in this product. 


RODS - WIRE - SHEETS - STRIPS - BUSHINGS - CASTINGS 


eLEPHANT RAND P HosPHOR Bronze 


THE PHOSPHOR BRONZE SMELTING CO. 
2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 
“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 





FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 











FOLDS OVER HERE TO 





Fite CLOSE 


NO 
TOOLS 
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put can be adjusted from 0 to maximum by regulating 
a dial. Power source is any 110-120-volt, single-phase, 


| 50-60-cycle line. 


Another machine of the same type was demonstrated 


| by the Union Special Machine Company. This ma- 


| tion of America. 








chine uses roller electrodes which apply power and feed 
the material through the machine at the same time, thus 
making a continuous seam of any length or contour.. 
Both Singer and Union are licensees of Radio Corpora- 
The latter company itself exhibited 
an experimental bar sealer machine capable of pro- 


| ducing a seam 48 in. long in one operation. 


An electronic sealing machine also was exhibited 





The Van Dorn lron Works Company 


Fig. 7—Production equipment aroused much interest 
at the Plastics Show. Here is a 1-oz capacity, produc- 
tion type, power-operated injection press with an outo- 
matic parts ejector and automatic temperature control. 


| by Radio Receptor Company (Thermatron Division). 






This in construction and appearance was much like 
the usual electronic preheater for plastics preforms, but 
incorporates a sealing bar or die for heat sealing opera- 
tions. Other types were exhibited by the Sav-Way 
Industries. 


PRODUCTION MACHINERY 


Probably the largest crowds were drawn to the ex- 
hibits of molding presses, injection molding machines 
and other production machinery in full operation. The 
H-P-M Turbojector built by the Hydraulic Press 
Manufacturing Company for injection molding of rubber 
(already described in detail in the May, 1946, issue of 
ELECTRICAL MANUFACTURING, page 140) aroused much 
comment. A completely automatic 50-ton hydraulic 
molding machine, featuring a number of electrical con- 
trols, was exhibited by F. J. Stokes Machine Company. 
A compact, l-oz, production-type, power-operated in- 
jection press (Fig. 7) made by the Van Dorn Iron 
Works Company drew considerable attention. The 
electrical system contains a 2-hp motor, rated 220/440 
volts, 60 cycles, 3 phase. Four heater bands, each rated 
360 watts, draw a total of 13 amps. Thermostats are 
provided for each of the two heating zones, with a 
range from 100 to 500 F, within +6 F. Other pro- 
duction equipment was exhibited by Baldwin South- 
wark Division of the Baldwin Locomotive Works, 
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In the mariufacture of springs, the great variety 
of designs means hundreds of diverse orders always 
going through our plant at one time. To maintain 
up-to-the-minute information on each and every 
order, Reliable has set up a comprehensive system 
which is really an “information bureau” of definite 
advantage to every Reliable customer. 





We keep a scientifically correlated, visual control record of every 
job, on which all essential data is plotted every day on wall charts. 
These key control boards instantly reveal : 


1—The load of each production machine. 


2—The status of our inventory and orders for each 
type of raw material. 


3—tThe state of completion. of each job under actual 
production. 


The final result is that we can always tell in a matter of minutes 
how soon we can start a new job, whether we have the materials, 
and also report progress made and dependable delivery informa- 
tion on every existing order. We need not emphasize the value 
of such specific details in connection with your own production 
schedules. 


For all types of springs, wire forms, and light stampings, you 
can count on Reliable for fast, accurate, and top quality production. 


Complete Catalog mailed on request. 
THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 


YOU CAN RELY ON PEELE PEEL 


Keliable Springs 








Denison Engineering Company, and Lester-Phoenix, 
Inc. 

Electronic and electrical equipment for plastics pro- 
duction was shown by General Electric Company, West- 
inghouse Electric Corporation, Raytheon Manufactur- 
ing Company, RCA, and Airtronics Manufacturing 
Company, among others. 


BRIEFING THE TECHNICAL PAPERS 


The technical sessions and papers at the SPI con- 
ference were marked by a preoccupation with methods 
of production and the application of manufacturing 
techniques to special problems. Here is a summary 
of some of these papers that are likely to have a bearing 
on product development problems. (Requests for 
copies of these papers should be sent to the headquarters 
of the Society of the Plastics Industry, 295 Madison 
Ave., New York 17.) 

Wiley D. Wenger, engineer, of the Radio Corpora- 
tion of America, discussed the basic principles involved 
in electronic heat bonding of thermoplastics materials. 
He demonstrated the basic design features of the ma- 
chines made by the Singer Sewing Machine Company, 
and the Union Special Machine Company to which 
reference has already been made. 

A report on the field performance of Forticel, the 
cellulose propionate plastic developed by Celanese 
Plastics Corporation, was made -by Burton E. Cash, 
chief of that company’s product development division. 
Mr. Cash found that field tests confirmed original labora- 
tory findings, especially as to the fine surface finish 
and the fast machine cycling possibilities of the ma- 
terial, plus its dimensional stability and high Izod 
impact strength. 


LOW PRESSURE MOLDING 


Varied methods of low pressure molding of laminates 
were discussed by J. E. Stokes of the Bakelite Cor- 
poration. He. drew attention to the variety of resins— 
some 100—available for low-pressure laminates used 
for many purposes. Included are shock-resistant types 
for industrial gears, high-dielectric types for electrical 
applications, fast-curing resins for high production re- 
quirements, .etc. He pointed out that laminates are 
not to be considered as substitutes for other plastics 
materials, but in many requirements make the best 
material available if properly used. 

The competitive position of plastics materials in the 
design of large housings in such products as electric 
refrigerators, washing machines and other consumer 
appliances was the basis of a discussion by Frederick 
Z. Pearson, manager, plastics division of Lyon Metal 
Products, Inc. He stressed that “proper design can 
take full advantage of the strong points of each ma- 
terial,” but he also warned that for plastics to become 
fully competitive with other materials it would be neces- 
sary not only to follow principles of good design, but 
for new equipment to be designed to reduce production 
costs. There is “a definite challenge to the designers 
of equipment” for this phase of the plastics industry, 
Mr. Pearson emphasized. 

Among other papers, “The Applications of Low- 
Density Core Materials,” by R. A. Hoffer, E. I. du Pont 
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WHITEPRINT EQUIPMENT 


(DRY DIRECT PROCESS) 
Se Peese:.. . | 


““88-R” Revolving and Sliding Contact 
plus Positive Tracing Separation 


PEASE ‘‘88-R,’ a brand new Printing 

and Ammonia Fume Developing Ma- it | 
chine, produces Whiteprints (Dry li | 
Direct Process), in CUT SHEETS 

OR ROLLS, in one continuous oper- 

ation at speeds from 1 to 30 feet per 

minute. All you have to do is feed 

in the tracings and paper. . . virtually 

everything else is automatic . . . the | 
finished prints are delivered in a | 
matter of seconds. : | 


REVOLVING AND SLIDING CONTACT . . . (patented) combines desir- 
able features of both methods. 


POSITIVE TRACING SEPARATION ... tracings do not carry through 
machine with paper but definitely separate for repeat print- bt | 
ing. 

SPEED CONTROL . . . instantaneous and positive. 


MAXIMUM PRINTING SPEED...75 Watt per inch High Pressure | 
Mercury Tu 


FRONT OR REAR DELIVERY OF PRINTS ... accomplished instantane- 


ously. 
TRACINGS STACKED ... Convenient for reprinting. , 
AMMONIA CONTROL ... Manual or Automatic. 

INDIVIDUAL CONTROL OF MOTORS . . . Convenient to operator. 

CONVENIENT FOOT TREADLE... Releases Paper and Prints. 

ROLL-UP DEVICE... rerolls prints. 

OPERATOR EASE AND COMFORT... Seated or Standing. 

SAFETY ASSURED ... Machine fully enclosed. 


Write for Literature and Prices. 


| 
THE C.F. PEASE COMPANY 
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de Nemours & Company, discussed the function of low- 
density core in sandwich laminations. He described 
the general types of such materials, including the new 
du Pont CCA cellular cellulose acetate and outlined 
possible uses. 
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. High-speed plunger molding of phenolics was ex- 
THE NEW SIGMA SERIES 41 RELAY — plained by C. J. Smith, superintendent of the Hemco 
is streamlined for high volume applications and yet of- ~ | Plastics Division, The Bryant Electric Company. The 


fers the standard of quality inherent in all Sigma Relays. paper described the equipment used, molding proced- 
Construction Features: 


©: Seetieetemmtaanammeeniiiaiiiliiateds ey ures, and some of the molding problems. A paper on 
© Gesing cvedibee, quuntans-Adane Gils tow edinctenes | “Flexural and Impact Tests for Molded Plastics ; Their 
Relation and How to Use Them” was presented by 
H. M. Quackenbos, Jr., Bakelite Corporation. It dealt 
with: highly technical aspects of these tests and con- 
tained recommendations for new test methods. 
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Unenclosed types: 1”x1 7/32”x2 3/16”* 
*(Long dimension includes full length 
of mounting bracket.) 

Plug-in types: 144" x 1%" x 1%” high. 

Minimum Input Requirements: 41 R(de) {2 The business sessions included a report of the SPI 

. ee a asin Engineering and Technical Committee, presented by 

, - ot cam N. J. Rakas, chairman. Salient in this report was the 

; pe progress reported on the SPI Handbook. Four chapters 
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| of Plastics Molding Materials?; Design Standards for 


ENGINEERING AND TECHNICAL COMMITTEE 





b 
Z 
f 


to 1 K.W. incandes- 
cent lamp load at 115 c 
volts A.C., with suf- 41 F(de) 
ficient input power. 41 FZ(ac) 


Sigpa Instruments, 1Ne. fcc 





ments at minimum 


RELAYS oe. oa = 
60 Ceylon St., Beston 21, Mass. "Relay. 





Naugatuck Chemical Div., United States Rubber Company 
| Fig. 6—New synthetic resin baking enamel featuring 
high heat resistance was demonstrated at the Plastics 
|’ Show. Wide applications include electric motors, ap- 
| pliances, and electrical products in general. 


| Inserts; Standards for Tolerances on Molded Plastics 
| Parts; and Testing Plastics Parts. In the meantime, 


HIGH INSULATION VALUE the editing committee is preparing forthcoming chapters 
on: Cementing and Assembling of Molded Plastics 
PLUS INTRICATE DESIGN | Parts, and Molding Techniques. 





| The remaining three chapters of the nine that will 
| make up the handbook have already been completed 
| by their respective sub-committees. The subjects are 

as follows: Design Criteria for Plastics Parts; Mold 


This insulator, with its intricate design of counter-sinkings, 
bosses and holes is a typical example of Universal crafts- 
manship in porcelain. It is designed and manufactured to 


close specifications. Its sturdy strength will withstand shock Design and Recommended Materials ; Machining and 
and strain. Its high dielectric factor resists arcing and high Finishing of Plastics. It is expected that the complete 
voltage. It is unaffected by heat, cold, fumes, moisture and handbook will be ready for publication by November 
most acids. It will not carbonize nor corrode through long years of this year. 

of service. To secure these qualities for your product, have a Another project of significance to the engineer is the 


ene CAT eI UD CM, plastic research project at the Massachusetts Institute 


of Technology which had been launched some time ago 

THE UNIVERSAL CLAY PRODUCTS CO under sponsorship of the Plastics Materials Manu- 
dei facturers Association. A report on the scope and 

1540 EAST FIRST ST. © SANDUSKY, OHIO te 


2“Plastics Design Is Given Impetus by Engineering Classification,” 
page 128, November, 1945, issue ELectRiIcAL MANUFACTURING. 
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...Assures Dependable Operation 
and Longer Spring Life 


The performance of many electrical or mechanical controls 
hinges on the use of a reliable spring material for the construc- 
tion of bellows, diaphragms, contact springs, etc. 

The unique combination of properties of Bridgeport’s Im- 
proved Bronze... its high tensile strength, resilience, and re- 
sistance to fatigue and corrosion ... make it ideal for electrical 
and mechanical applications where repeated flexing stresses and 
other severe operating conditions are encountered. In addition, 
its ease of fabrication enables it to be adapted to a wide variety 
of complex shapes. 

Designers and manufacturers who wish to increase the de- 
pendability and service life of their products should investigate 
Bridgeport’s Phosphor Bronze, Duronze silicon bronzes and 
aluminum bronzes, and other modern engineering alloys. Our 
Technical Service representatives will gladly assist you in the 
application of these alloys to your special needs. Write today on 
company stationery for your copy of Bridgeport’s Technical 
Handbook—128 pages of valuable technical data. 


BRASS - COPPER - BRONZE 


DURONZE + CUPRO NICKEL + NICKEL SILVER 


pix BRIDGEPORT BRASS COMPANY 
een) Established 1865 + BRIDGEPORT 2, CONNECTICUT ROD « STRIP + WIRE « TUBING 


ey IMPROVED 





JUNE 1946 


AD 
ha oylteot + Lteomze A PRODUCT OF 
BRIDGEPORT BRASS 


















eoccccreccccrresccorse 


PELL LLL LLL LL LLL LLL LLL LOL LLL ELLE 


MERCOI D 









A CONTROL IDENTIFICATION BADGE 


The word ‘‘Mercoid," coined from the word 
mercury," over two decades ago, is filed 
in the U. S. Patent Office as the registered 
trade mark of The Mercold Corporation. 
Its significance lies in its identification, that 


the control instrument bearing the word 
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“Mercoid" is a100% mercury switch equip- 
ped control — another way of saying that 
you are assured of better contro! perform- 


ance and longer automatic control life 


*MERCOID ACEH eke 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATION 


THE MER eiley CORPORATION 201 BELMONT AVE rata tion . rT a 


NUTS 


FOR YOUR 


Pata eon 


APPLICATIONS . ff 


When you require extremely thin nuts, we suggest you 
consult our engineers. For many years we have supplied 
leading manufacturers with high grade nuts for special- 
ized applications. Milled from the bar, Westfield nuts 
give you more economical production on your assembly 
lines, and add to the appearance of the finished job. 























progress of this project was made by F. H. Carman, 
general manager of the PMMA. 

The materials supply situation was reviewed at length 
by W. Stuart Landes, president of the Plastics Materials 
Manufacturers Association, and vice-president of the 
Celanese Corporation. Mr. Landes pointed out that 
although manufacturers are operating plants at capacity 
and have doubled their 1941 output, the supply of 
plastics materials available to molders and fabricators 
is but one-third of the overall demand. The current 
situation therefore is critical, Expansion projects of 
the manufacturers, however, are estimated at $125,000,- 
000, and despite delays enforced by government con- 
struction restrictions and current strikes, it is expected 
that production of plastics by 1947 will be at a rate 
5¥Y4 times that of 1939. 


POLYSTYRENE OUTPUT SEEN RISING 


On production in specific groups, Mr. Landes made 
the following report: Based on 1939 output as 100 
per cent, cellulosic molding materials are today running 
in excess of 500 per cent, and phenolics and urea mela- 
mines at about 200 per cent. By 1947, cellulosics 
should reach the rate of 800 per cent, urea melamines 
nearly 350 per cent, and phenolics 300 per cent. Poly- 
styrene output is due for another big jump. Again 
taking 1939 output as 100 per cent, the production in 
1945 was 32 times as great. By the middle of 1946, 
it will be again doubled. And by 1947, Mr. Landes 
said, it will be six times that of 1945. Plans for stepping 
up future output of acrylics are less concrete. Output 
in 1945 was almost 50 per.cent greater than in 1944. 
For 1946 estimates call for production more than double 


-that of last year. 


ANNUAL HYATT AWARD 


The close relationship between the plastics industry 
and the electrical field was much in evidence in the 
selection of the annual John Wesley Hyatt Award. 
The award for 1945 went jointly to Paul D. Zottu, 
consulting electronic engineer of Newton, Mass., and 
Virgil E. Meharg, superintendent of development, Bake- 
lite Corporation, Bound Brook, N. J., for their indi- 
vidual work in developing the application of electronic 
heating to thermosetting plastic materials. 

Research in this field was conducted separately and 
simultaneously by the two men. Mr. Zottu pioneered 
in dielectric heating work some eight years ago when 
he was chief radio engineer with Thermal Engineering 
Corporation, Richmond, Va. He was previously with 
the Radio Corporation of America. He is a Fellow 
of the Institute of Radio Engineers. Mr. Meharg has 
been with’ Bakelite since 1922, and has been engaged 
in research in the dielectric heating field since shortly 
before World War II. The Hyatt Award is sponsored 
annually by the Hercules Powder Company. 

At the annual SPI elections, all incumbent officers 
and directors were re-elected, headed by George K. 
Scribner, president, Boonton Molding Company, as 
chairman of the board; Neil O. Broderson, president, 
Rochester Button Company, as president; and George 
H. Clark, vice-president, Formica Insulation Company, 
as vice-president. 
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Recessed and Slotted 
Wood Screws Sheet Metal Screws 
Machine Screws Stove Bolts 
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Cap Screws Set Screws 
Machine Screw Nuts Wing Nuts 
Rivets and Burrs Rods 
Screw Drivers and Bits 
Specialties 


...but ONE! 


Most styles of recessed head screws require as many as 4 
different drivers for the entire size range of heads. 
Reed & Prince Recessed Head screws require only ONE 
Reed & Prince driver to fit any style or the ENTIRE SIZE RANGE 
of heads! 


This means — no fumbling or false starts to find the right 
tool — less loss of time—less labor lag — faster production! 
Increased assembly speed is made possible by the Reed & Prince 
precision engineered recess — the driver or bit EXACTLY matches 
the recess — always drives with accuracy at full power! For your 
convenience Reed & Prince drivers are available in popular sizes — ' 
bits for all makes of hand or power drivers. Demand Reed & Prince 
recess—— your guarantee of CONTROLLED manufacture. 


EED & PRINCE MFG.CO. 


WORCESTER, MASS. CHICAGO, ILL. | 
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“A HEAD of the times!” Any Reed & Prince- 
Screw Driver or Bit fits any size or style of 
Reed & Prince recessed head screw or bolt. 
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FELT is FIRST for 


LUBRICATING AND PROTECTING 
MOVING PARTS 


Irreplaceable as a lubricating agent, FELT alone has the 
ability to retain — and feed oil as the application demands. 
Oil saturated FELT washers, sealed within ball bearings, 
supply lubrication when and in the amount required — 
exclude dirt — assure smooth performance and longer ser- 
vice life. Permanent wicks of neutralized, low density 
FELT offer efficient solutions to many difficult lubrication 
problems. Available in thicknesses from 3/32” up, FELT 
wicks and plugs (as in helical valve springs for aircraft 
engines) lubricate and guard vital machine parts against 
corrosion. Write for Data Sheet #11, “Annular Designing 
and Dimensioning,” and S.A.E. samples. 
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Com 
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“Invisible” Glass May Be 
the Answer for Instrument Dials 
(Continued from page 146) 





and prisms (see Fig. 4+). In a pair of binoculars, fo 
example, the increase in transmission as a result o 
coating is about 35 per cent. In most of the applica 
tions in the electrical instrument field, the important 


| feature is the elimination of reflections and here the 


efficiency is very high, even for a single surface. 
Coatings are quite durable—nearly as much so as 


| the glass itself, and will withstand repeated washings 


with soap and water and ordinary solvents. Strong 


| acids and alkalis at elevated temperatures are necessary 
| to remove them. They are quite resistant to abrasion, 
_but are not impervious thereto, and coated surfaces 


should be treated with a certain degree of care. Even 


if a coating is partially removed, that which remains 
is still performing its function. 


SIZE LIMITATIONS 


At the present time it is, not feasible to coat large 
flat surfaces, such as windows, automobile windshields, 
and the like. Flat surfaces up to 6 or 8 in. in maximum 
dimension are about the largest which can be handled 
with available equipment at a reasonable cost. The 


_ reason for this is that, since the correct thickness of the 


| bright reflections from glass surfaces. 


coating is one of the prime requirements, the distance 
of each point of the surface from the evaporating source 
or sources is of the greatest importance. Multiple 


_ sources of evaporation are successfully in use, but as 


the size of the surface increases, the number of sources 
necessary increases accordingly and the technical prob- 
lems multiply. 

The application of reflection reducing films to 
cameras, projectors, and other optical instruments has 
been widely SRE ee ann 
Their advantages in less obvious applications is by no 
means as well understood ; especially the ways in which 
they may contribute to industrial’ safety and efficiency. 

A little thought will bring home to any engineer the 
numerous cases in his experience where reflected light 
has been the cause of a loss of efficiency or even repre- 
sented a definite hazard. Safety engineers are familiar 
with the use of dull paints to eliminate troublesome 
reflections, and the use of fluorescent or vapor lighting 
to soften illumination is dictated to a large degree by 
the consequent diminution of bright reflections. Here- 
tofore, it has been impossible to do anything about the 
Anti-reflection 
films offer an effective solution to this problem. 

On many electrical products, there are numerous dials, 
meters, and instruments of all kinds, the readings of 
which must be taken through glass. Quite frequently, 
reflections from these glass surfaces make reading diff- 
cult or impossible, and often require the operator to 
move his head about to get at the proper angle. This 
represents loss of efficiency, and in certain cases, may 
constitute a hazard. The photograph in Fig. 5 illus- 
trates this point. 

To review the present state of the field, we may 
conclude that reflection-reducing films are definitely 
here to stay. The theoretical background has been 
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in Aluminum, Magnesium, Stainless Steel 


SOLVES YOUR PARTS-PRODUCTION 
AND ASSEMBLY PROBLEMS 


If your new or improved consumer product requires 
the mass-production techniques and specialized 
COLGATE facilities that produce these aluminum coast- 


ers by the millions . . . or if your industrial product 
calls for split-thousands accuracy, in large or small 
quantities, such as required in this radio speaker in 
order to assure perfect fitting and absolute inter- 
changeability of the stamped, blanked, and formed 
chassis — then it will be to your advantage to consult 
with COLGATE! 


The extreme range of specifications and the diverse 
use of these products are an excellent indication of 
the versatility and the broad range af scope offered 
by COLGATE’S “ENGINEERED SERVICE’ 
to manufacturers of consumer and in- 
dustrial products. From the initial rough- 
idea stage to final assembly, this unique 
and comprehensive service provides ad- 
vance design and engineering aid in 
the form of preliminary conferences that 
solve your problems before designs have 
been started, also after blueprints have 
been prepared. 


COLGATE’S sales-minded designers 
and engineers will help develop your 
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new product ideas, improve old products by substi- 
tuting Aluminum, Magnesium, or Stainless Steel for 
other materials and give your product these sales- 
building features — lighter weight, added beauty, in- 
creased strength and durability, resistance to corro- 
sion, thermal and electrical conductivity, improved 
product appearance and performance. 


COLGATE can help solve your problems and func- 
tion as your “branch factory” by providing ample 
space, supplying the specialized skills and know-how 
for fast, economical fabrication and assembling of 
precision parts — and get your product to market 
faster by meeting delivery dates with dependable 
regularity. For immediate action wire 
or write, complete confidence assured, 
no obligation. 


Completely centralized facilities in- 
clude our own tool and die shop in 
addition to Hydraulic Presses 10 to 
750 tons, and Mechanical Presses 
2% to 200 tons. 
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MOUNTING 


ACRO Ofgeu Slade 


SWITCHES 
Simplify hundreds of problems 


Whether you mount your switches vertically or horizontally 
you too should be able to improve product performance by 
adopting ACRO Snap-Action Switches. The flexibility of 
design and adaptation and the amazing performance 
records are keyed to ACRO's patented beryllium Rolling 
Spring construction. No other switch is made like it. No 
other switch performs like it. Yet the cost is low. 


With better contact pressures, sturdy ‘construction and 
positive fast action, ACRO Switches are virtually trouble- 
free. Many are built for millions of operations. Made in 
1, 2 and 3 poles—single throw and double throw. Return 
types and set types with a wide range of operating 
pressures. Rated: 15 Amps. at 125 volts A.C. Illustrated 
above are but 2 of over 1500 models of open blade and 
inclosed type switches. Send your engineering details for 
a prompt ‘answer. 


ACRO ELECTRIC COMPANY 


1317 Superior Avenue Cleveland 14, Ohio 























thoroughly worked out. 
laid in the way of production technique, and proce$sing 


The groundwork has been 


is now going on on a commercial scale. Most of the 
major problems have been solved, the field of possible 
materials has been more or less thoroughly explored, 
and the technical problems involved in proper cleaning 
techniques, handling of articles to be coated and the 
attainment of consistent quality and high durability are 
well under control. 

As to possible future developments, it appears rea- 
sonable to expect that means will be developed for the 
coating of large surfaces at reasonable cost. This may 
or may not involve entirely different methods of ap- 
plication—that is, substitution of one or more of the 
other processes mentioned for the present evaporation 
process. There are serious technical problems involved 
in the attainment of efficiency and durability equal to 
the present magnesium fluoride films, but it is to be 
hoped that these are not insurmountable. We may also 
expect that more suitable materials or methods of treat- 
ment will be developed that will increase the efficiency 
of the present films to a point nearer the 100-per cent 
mark. As the advantages to be gained by coating items 
not heretofore considered are realized, and volume there- 
fore. develops, present prices will be considerably re- 


- duced, and each reduction will open the field for further 


and more extensive applications. We have already 
reached the point where new optical instruments are 
coated. The time is perhaps not far distant when all 
eyeglasses, meter dials, observation ports, clock and 
watch crystals, and other glass surfaces, will be coated 
also. 
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Using Precision Castings in 
Electrically Energized Equipment 
(Continued from page 134) 





fractory material—and variations in temperature will 
arise not only in the burn-out furnace but also after 
the flask is removed from it and undergoes cooling 
while it is positioned on the casting machine ; and finally 
the shrinkage variations in the metal while it undergoes 
solidification in the mold will influence final dimensions. 

Further variations in dimension are caused by devia- 
tions in master mold closure from cycle to cycle, affect- 
ing chiefly overall dimensions vertical to the parting 
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SELENIUM 


IMMEDIATE 
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Manufacturers of a broad line of SELENIUM 


Power and Instrument Rectifiers, Photo-Electric 


‘ Permanent characteristics. 

Adaptability to all types of circuits and loads. 
‘ Unlimited life—no moving parts. 
Cells and allied scientific products. Immunity to atmospheric changes. 


Solve your rectification problems with High efficiency per unit weight. 


SELENIUM. SELENIUM rectifiers are rapidly 


becoming standard in industry. Check these 


Hermetically sealed assemblies available. 
‘From 1 volt to 50,000 volts RMS. 
/ From 10 micro-amperes to 10,000 amperes. 


outstanding features: ‘ Economical—No maintenance cost. 
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STAN-TEST 
IGNITION COILS 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


Non-Vibrator 
Type 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
perience — without charge. Write 
at once to 


STAN-TEST CORPORATION 
DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


SAN TES] 


IGNITION SYSTEMS 
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plane of the mold, by slight differences in the thickness 
of the film of lubricant in the mold, by distortion of the 
pattern while being removed from the mold and during 
storage, and by surface imperfections caused by a number 
of factors throughout the process. 

In face of all these sources of dimensional variations 
with which the precision caster must cope, it is little 
short of remarkable that tolerances now commonly held 
in the trade have been attained. There is one signifi- 
cant observation, however, which must be made in this 
connection. Since most of the dimensional variations 
are expansion or shrinkage effects, the magnitude of the 
dimension is a factor in the magnitude of the deviation. 
Tolerances are therefore best dealt with as figures ex 
pressing a percentage of the dimension. If, for exam- 
ple, the sum of all the deviations enumerated above, fall 
within a range of +0.3 per cent of the size of the part 
cast, it means that the attainable tolerances will be 
+0.003 in. on a 1 in. dimension, 0.006 in. on a 2 in. 
dimension, and so forth. Thus, the smaller the dimen- 
sion involved the greater the accuracy which can be ex- 
pected. The 0.3 per cent figure, incidentally, has been 
attained in most of the contracting shops in commercial 
production, with a low limit of about 0.001 regard- 
less of how small the dimension is. Holding deviations 
within this range calls for the most exacting control 
throughout the process, and while this performance has 
been bettered in experimental work, specifying closer 
tolerances would act as a penalizing handicap for pro- 
duction runs, and at best would result in a very large 
percentage of rejects. 


APPLICATIONS AND ADVANTAGES 


With the foregoing discussion in mind, the areas of 
application where the process is most likely to offer ad- 
vantages may be enumerated. They are as follows: 

1. Where relatively small quantities are required for 


| experimental work; where design features are still sub- 





ject to change; where marketability of the end product 
is still to be determined. Even if the part will ultimately 
be produced in quantity by screw machine operations 
or die-casting or machining, the low set-up cost of preci- 
sion casting will result in overall economy in spite of 
the higher unit fabricating cost. Even if dimensional 


| tolerances are required beyond the scope of precision 


casting, necessitating subsequent machining or grinding 
of the cast part, it is still likely to be less expensive than 
starting from bar stock. 

2. Where intricacies of contour require extensive 
machining or the assembly of several simpler shapes. 


| In these cases very large production runs would have 


to be contemplated before conventional methods would 


become more economical, if at all. 


3. Where the advantages of certain heat, corrosion 


| and wear resistant alloys are to be utilized, but where 


conventional methods would make their fabrication pro- 
hibitively expensive. Precision casting is particularly 
successful in this field. It yields a minimum of scrap 
(thus cancelling the somewhat higher cost of these al- 
loys), allows for maximum reduction in weight with- 


| out sacrificing strength (reinforcing ribs are usually 


easily added without handicapping production), and it 
allows the maximum utilization of the properties of 
these alloys which may otherwise be limited because of 
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Resistance Welding ‘‘by the Mile’’ 
Makes Products Like This Possible 


ABOVE . .. A long roller table 
through the throat of the Federal 
welder makes indexing the plates 
on easy matter. This plate takes 
1600 spots. 
es 

AT LEFT... A similar roller table is 
used with the Federal seam welder. 
About twenty-two feet of weld 
around this plate. When Infra-Red- 
Baked finish is applied to the plates 
the welds ore not discernible 


Seven Federal 75 KVA press type spot welders 
and two Federal 150 KVA seam welders deliver 
close to a million spot welds and some five miles 
of seam weld weekly to produce thousands of 
feet of Hubbell-Yoder Refrigeration Plate, at 
the Cleveland plant of The Yoder Company 
Fabricating Division. 


These patented plates make deep-freeze cabi- 
nets, refrigerator cars and trucks, ice cream cab- 
inets and frozen food lockers easier to produce, 
cheaper and more efficient. They are typical of 
the many useful products which can be manu 
factured on a practical production basis only 
because of the fast automatic fabrication tha 


is natural to resistance welding. 


Although similar production can be automatically 
fed, these plates are hand indexed because of 
the variety of sizes and shapes involved . . . from 
ten to thirty inches wide, two to ten or more feet 
long. Two sheets of cold rolled steel are used, one 
perfectly flat, the other press-embossed with 


interconnected vertical and horizontal channel. 


The two sheets are welded together with spot 
welds, using three-quarter inch electrodes, located 
at alternate ends of the flat rectangular areas 
between channels. Edges and ends are seam 
welded. Some of the larger plates have more 
than 2200 spots and 25 feet of seam weld. 
These must be high quality weld, air tight, tested 
to 200 pounds pressure. 


The Standard Federal welders and equipment 


~ used in this production, can be used for an end- 


less variety of ordinary or unusual fabrication. 
It is worth while to remember that resistance 





Tis cosbediine dikbed glite ebeve aches welding may well be the answer in your produc- 


on efficient refrigerating unit for a four- 
can ice cream cabinet. Square one at left 
is for a deep-freeze unit. Note the bending 
these welded fabrications must stand and 
still be gas-tight, 


tion . .. that Federal engineers are available to 
help you find out... that in resistance welding 


the name of authority is 
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MACHINE AND WELDER CO. 


Cleveland —SPECIAL HIGH PRECISION MACHINES 
Worren—HEAVY WELOMENT-HEAVY MACHINERY 
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The Warren City Mfq. Co 





The special Garlock compound used in the KLozurE 
sealing ring is not leather, cork or felt—but it 
combines the desirable qualities of these three 


materials. It’s tough and durable; stays firm; does 
not get soft or flabby. Garlock Kiozure Oil Seals 
are made in a complete range of sizes including 
Metric O, D. to fit bearing manufacturers’ stand- 
ard bores. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que.. 


GARLO 





the difficulties in machining such alloys. 

These broad areas of application are illustrated by 
numerous specific parts which have been commercially 
produced in the plants of various precision casters. They 
are either direct components of electrical circuits, or in- 
struments, or they are mechanical components of elec- 
trically energized equipment. The parts shown are not 
to be interpreted as defining borderline applications. 
They are for the greater part “‘run-of-the-mill” castings 
and demonstrate the varied, sound applications of the 
process where its best advantages can be realized. There 
has been a tendency to look upon precision casting as 
a “trick process” capable of performing all sorts of 
stunts. It can. But the economy-minded production 
engineer will seek in it a utilization of its proven pro- 
duction methods. 


TYPICAL EXAMPLES 


Fig. 2 shows a switch and tube component for air- 
borne radar. It was cast from aluminum to tolerances 
of 0.005 except on the bottom slot, not shown in the 
photograph, on which the tolerance was held to 0.002. 
The part illustrates some complex contours, readily 
achieved in precision casting. The process, like die 
casting, may be thought of as being “additive,” rather 
than “subtractive” like screw machine, or milling oper- 
ations. Non-functional bulk is eliminated, strengthen- 
ing members are added where necessary, and weight is 
kept at a minimum. 

An aluminum shaft for an electric measuring device 
is shown in Fig. 3 at A. This part was originally 
turned from wire on a jeweler’s lathe, the slots being 
subsequently milled out. Cost to produce this part was 
about $1.25 a piece. Precision casting held the cost to 
30c per piece, and maintained the following tolerances: 

+0.000 to —0.002 on the wall thickness of 0.012 in. 

+0.001 on 0.346 in. center-to-center distance of the 
milled slots. 

+0,.000 to —0.002 on the 0.229 thickness of the milled 

slots. 
The only operation required to complete this part was 
to tap each end. 

A yellow brass brush holder for a small instrument 
motor required intricate coring on the inside measuring 
0.164 in. by 0.186 in. See Fig. 3-B. These dimen- 
sions were held to +0.001 to —0.000 in. The fine bore 
hole in the stub’s arm measures 0.031 in. in diameter 
and %¢ in. in length. 

Fig. 3-C pictures a silicon brass flyweight for a small 
instrument motor. The part incorporates a small hook 
on the side of the piece which it would be almost im- 
possible to machine from solid stock. The small cross 
hole, % in. deep, is only 0.061 in. in diameter. The 
only finishing operation required on this piece was to 
sand off the gate. One hundred thousand pieces were 
made in the same master mold. 

The beryllium copper bearing shaft, Fig. 3-D, was 
intended to be made out of bar stock at an estimated 
cost described by the manufacturer as “pretty horrible.” 
It would have required considerable whittling out on a 
milling machine after the bar stock had been turned. 
The part was produced by precision casting, with the 
diameter across the serrations held to 0.0005 in. and 
0.003 in. maximum radius permitted on the knife edges. 
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CONDULETS 


the sturdy cast metal electrical conduit outlet bodies 
and housings that hold up under heavy duty — 
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CONDULETS are made 
only by CROUSE-HINDS 


f =z€ 


Type EL Type UNA 









Type EFS 


Type LL Type LR Type UNY Type T Type GRT 


Machinery subject to vibration and heavy duty should have its electrical system fully 
protected by sturdy CONDULETS. 

Crouse-Hinds Company manufactures CONDULETS, a line consisting of hundreds of 
types of cast outlet bodies, housings, lighting fixtures, plug receptacles and similar 
equipment. They are unusually well suited for mounting on machinery. The complete 
line consists of equipment for use in all classes of locations where mechanical strength 
is required and includes explosion-proof equipment for use on machines that may operate 
in flammable atmospheres, dust-tight equipment for use on machines that may operate 


in atmospheres laden with combustible dust, and vaportight equipment for use on 
machines that may be exposed to weather, moisture, steam, or non-combustible dust. Taos aa atel 
Write for CONDULET Catalog 2500. State the nature of your requirements and i OT at tris ters 


Crouse-Hinds engineers will be glad to make specific recommendations. | Through ate 


CROUSE-HINDS COMPANY 
Syracuse 1, N. Y., U.S.A. 


Ottices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — bg omg — Dallas — Denver — Detroit — Houston — Kansas City — Los oa Milwaukee — Minneapoius — New York 
Philodelpma — Pittsburgh — San Francisco — Seattle — St. Louis — Washington. Resident Sales Engineers: Albany — Atlanta — — Indianapolis — New Orleans | 
CROUSE. HINDS COMPANY OF CANADA, LTD., Main Olfice and Plant: TORONTO, on | 


CONDULETS -: TRAFFIC SIGNALS - AIRPORT LIGHTING » FLOODLIGHTS 
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You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


Waste Zo] mes 


DRAKE 


eT ae 
IRONS AND 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 





Write Now for 
Itlustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 
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ELECTRICAL 


CONTACTS 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
ond they will receive our most coreful attention. 


Extra KNOW-HOW 
for your specific design problems 
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233 SPRING STREET NEW YORK 13.N.Y. 





| switch component. 
| Ordinarily, this would require drilling of two holes and 





Haynes Stellite Co. 

Fig. 5—Slide for high-speed cloth cutting machine 

precision-cast in Stellite No. 6 alloy. Approximately 
actual size. 


The castings were heat-treated. This part is an axis 
for a beam which transmits the signal from an electric 
control device to a hydraulic mechanism. The two knife- 
edge sections are supported in V-notches of the. fulcrum 
and the center knife-edge engages a tension spring 
which keeps the beam-and-axis assembly in place. Sen- 
sitivity is such that 0.08 milliamperes change in the in- 
put current causes 0.0002 in. travel at the other end of 
the beam and reverses the hydraulic mechanism. 

Fig. 3 at E and F illustrates how precision casting 
will often eliminate many assembly and soldering oper- 
ations which per se require preliminary machining oper- 


| ations and accuracies not called for by the functional 


destiny of the part. One piece shown is a yellow brass 
The two stubs were cast in place. 


inserting of rod in these positions. The same would be 


| true of the pivot shaft which would be silver soldered 


in place. The other piece is a’ beryllium copper cali- 
brating arm for an aircraft instrument. It is an intri- 
cate design formerly made of several pieces. 

A particular forte of precision casting is the fabrica- 
tion of parts from alloys which would be almost impos- 
sible to shape by conventional methods. Fig. 4 shows 
some pieces made of Alnico. Alnico is not adaptable 
to present methods of forging, stamping or die casting. 
Grinding operations are too expensive or sometimes 
impractical. Although many grades of Alnico can be 
sintered for certain designs, Alnico V has not yet been 
sintered successfully outside of experimental lots. Pre- 
cision casting is thus a “natural” process for such parts 
which, for reasons of small dimensions or accurate con- 
tour detail limitations, it would be impossible to produce 
hy any other method. Precision casting makes avail- 
able for many applications the wear-, corrosion- and 
heat-resisting properties of alloys like Stellite, the use 
of which may have beeri otherwise denied at competi- 
tive prices because of fabricating difficulties through 
conventional procedures. Fig. 5 is a slide for a high- 
speed cloth cutting machine cast in Haynes Stellite No. 
6 alloy. Cost of this part was cut 50 per cent and the 
part lasts three times as long as when made of tool 
steel. Feed dogs for industrial sewing machines (Fig. 
6) are cast in Star-] metal. 

The reproducibility of small markings. or any fine 
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of Bolt 


A—3/4" 26,300 Ibs. | 
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43,900 Ibs. 


52,600 Ibs. 


| 30, 000 Ibs. save Ibs. 125,000 psi 
36,000 Ibs. 581/2 Ibs. 150 000 psi 
18,600 ibs 


22,300 Ibs. 
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breaking 
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100 bolts | 
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threads 
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beheieciek perin diameter 
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Root 


Strength treatment root 


85 lbs. 75,000 Psi | SAE1020 None | 


16 . 0.669 in. 0.351 sq.in. | 6in. 


Quench, 
draw 


85 Ibs. 125,000 Psi SAE 1035 


16 | 0.669 in. 0.351 sq.in. | 6in. 


85 Ibs. 150,000 psi SAE 3135 or 
reat NE Equivalent 


Quench, 
tea 16 | 0.669 in. 0.351 sq.in.| 6 in. 


SAE 1035 Quench, 


aie 18 | 0.553in. 0.240sq. in. | 6 in, 


Quench, 


draw 
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TO USE A BOLT 


OM IMLS EE MR oath 


Can such a cost reduction be made safely? Here’s proof that 
it can be done. 


Look at the table of relative values for three of the bolts shown 
—each of them % in. diameter by 6 in. length, and then com- 
pare them with the two smaller bolts, one % in. x 6 in. and 
the other % in. x 6 in. In the variation of their physicals lies 
your opportunity to profit by Lamson engineers’ “know-how”. 


The table shows that you can use a bolt approximately half 
the weight and size of another, and for many applications, 
obtain all of the essential values you need in your assembly. 
Or you can continue using the same size bolt, but with higher 
physicals than you’ve previously specified—and use fewer of 
them. Bolts in larger and smaller sizes than those shown, 
made of similar materials, made the same way, properly heat 
treated, will develop proportionately the same characteristics 
and physicals as these five bolts shown. 


What about the savings you can make by using smaller bolts 
or by using fewer bolts? First of course is the lower cost per 
1000 bolts in a smaller size than you are using. Smaller bolts 


BOLTS AND NUTS - LAG SCREWS - SEMS - LOCK NUTS - 


LAMSON & 


Ask your Jobber for 


CAP SCREWS .- 


or fewer bolts cost less to ship, require less storage space, and 
need smaller holes or fewer holes drilled for their assembly. 


Investigate—ask a Lamson engineer to look over your design 
while it is still on the drawing boards, or let him look over the 
completed assembly and make his recommendations to you. 


, 


It’s a Lamson engineer’s job to “know how’ 


THE LAMSON & SESSIONS COMPANY, 1971 W. 85th St., Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


.——~HERE’S A COUPON FOR YOUR CONVENIENCE-—-— 
THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Cleveland 2, Ohio 


Send information on [ Weather-tight Bolts (© Lamson Lock Nuts 
(0 Lock-washer Screws [] Thrd. Forming Screws 
(C0 Dardelet Rivet-Bolts () Clutch Head Screws 


Name Title or Kind of Work 


Company Et 


Street Address 


City, Zone and State _ 


jo—-------f 


COTTERS - SET SCREWS - DARDELET RIVET BOLTS - KEY BOLTS 


SESSIONS 


the Lamson Line 


STUDS - STOVE BOLTS- SHEET METAL SCREWS- WIRE ROPE CLIPS- PIPE PLUGS. WEATHER-TIGHT BOLTS - MACHINE SCREWS AND NUTS- SPECIAL 














We know carbon brushes as only specialists can— 
from a long experience in tackling every kind of 
tricky problem. Our engineering service plus our 
laboratory facilities gives our “know how” the impact 
of “here’s how” in tracking down a solution. Whether 
it's a carbon brush for a larger motor or a small one 
—or for some unusual condition of temperature or 
altitude, let us give you the help we are qualified to 
provide as specialists in carbon products ... seal 
rings, carbon bearings, or any specialty that can be 
made of carbon. 


PURE CARBON CO., Inc. 


1909 Nobrac St. St. Marys, Pa. 
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NE FOR BETTER 
TTC 


Select the NEW G-E 
CALROD SOLDERING 
IRONS with the “‘non- 
freezing,”” easy-to- f 
replace, calorized- / 
copper tips. They 

simplify maintenance 
in your shop. Gen- 
eral Electric Com- 


pany, Schenectady 
5, New York. 
















WRITE FOR BULLETIN 
GEA-4519. 











senyedes “prcuite Co. 
Fig. 6—Feed dogs for industrial sewing machine pre- 


cision-cast in Star-] metal. 


surface detail, is an interesting feature of precision 
casting. Part numbers for stock control, or other mark- 
ings can be incorporated in the master model or in the 
mold. The smaller piece illustrated in Fig. 2 shows 
such markings in an electrical conduit connector, made 
fronr pure copper. The ability of the process to pro- 
duce parts to close dimensional tolerances, requiring irf# 
tricately shaped cores, is shown’ in Fig. 7. These parts 
were cast in aluminum and are used in an airborne 
radar antenna. 

The diversity of uses to which precision casting is put 
is further illustrated by some of the parts which came to 
the writer’s attention in assembling the material for this 
paper: a cathode support of high permeability iron and 
a nickel anode support for a new type of electronic tube, 
hydraulic fittings for aircraft propellers, a Raytheon 
tube part of oxygen-free electrolytic copper, a silicon 
bronze eccentric rotor for a pump, phosphor bronze 





Z dolar Freciswn Castings, Ine. 
Fig. 7—Waveguide parts for radar, illustrating the 
success of precision casting in producing parts of un- 
usual intricacy and close tolerance requirements. 
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a TOOL BOX 


HALL()WELL 


AUTO KIT 


Auto Kits (in two sizes) 
. . . contain small tools most 
necessary for auto mainte- 
nance. Phillips Bits, Clutch 
Head Bits, Flat Screw Driv- 
ers and Tapered Reamer. 


HOME KIT 


Home Kit . . . contains flat 
screw drivers (1/16” and 
l/,” wide), Phillips ‘screw 
driver, square tapered ream- 
er, gimlet, tack puller and 
bottle cap opener. 


HOLLOW HANDLES 


HOLD INTERCHANGEABLE UNITS 


The “Hallowell” Speed Tool Kits were 
designed to simplify and improve the 
equipment necessary to those who use a 
variety of bits or wrenches. They have 
swivel bit-chucks for better leverage and 
for reaching difficult places. The tools con- 
tained in the Socket Screw Kits and Socket 
Wrench Kits (they each come in two sizes), 
were carefully selected to give the most 
convenience to their users. Tool bits are 
made of high-grade alloy steel; the handles 
of famous durable Celanese* plastic. 
Socket Screw Kit #25, with swivel head drive, 
contains 8 tools: 6 hex bits: 1/16”, 5/64”, 
3/32”, 1/8”, 5/32”, 3/16”; #1 Phillips; 1 flat 
screw driver bit. 

Socket Screw Kit #50, with swivel head drive, 
contains 9 tools: 6 hex bits: 1/8”, 5/32”, 3/16”, 
7/32”, 1/4”, 5/16”; #2 and #3 Phillips; 1 fiat 
screw driver bit. 

Socket Wrench Kit #75 contains: 2 (6 point 
hexagon) sockets with openings: 1/4” and 
5/16”, 3 (12 point hexagon) sockets with 
openings: 11/32”, 3/8” and 7/16”. With 1/4” 
square drive. 

Socket Wrench Kit #100 contains: 6 (12 point 
hexagon) sockets with openings: 3/8”, 7/16”, 
1/2”, 9/16”, 5/8”, 3/4”. With 3/8” square 
drive. 

Obtainable at Suppliers throughout the 
country. If your Supplier does not carry 
these kits, send his name to us, along with’ 
yours, and you will be taken care of 


promptly. 


These Kits are a grand idea for 
holiday gifts or prizes. 





*Reg. U.S. Pat. Off, Kits: Patents Pending OVER 43 YEARS IN BUSINESS 


NDIANAPOL 


JENKINTOWN, PENNA., BOX (§EQXI) BRANCHES: 8OSTON + CHICAGO - DETROIT 
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LECTROHM RESISTORS 


Completely Satisfy 


ALWAYS 





because— 

1. Resistance wire is silver soldered to solder 
lugs in all Lectrohm Resistors, by special 
process, assuring perfect electrical bond 
under all conditions. 

2. Lectrohm Resistors are designed and made 
by specialty resistor engineers—99% of 
Lectrohm’s production is resistors. 

3. Every Lectrohm Resistor is an integral unit 
with all parts completely embedded in 
vitreous enamel. 

4. You will find all types and ratings in the 
Lectrohm Line, also power line and R.F. 
Plate Chokes and accessories. 

5. Delivery is prompt. 





Ask for the new Lec- 
trohm Catalog and 
data book containing 
pertinent information 
on these Resistors and 
much valuable refer- 
ence information. 


~ 
















SCM CLS SS CED 
Uses Hot Cathode Principle 
for 3 Outstanding Advantages 


Il Snap-Action 


High Load Rating 

12 amps. (110 V., AC) up to 
4PDT and 30 amps. 
SPST mercury switch 


Trips by either an 

external contact 
carrying only 3 micro- 
amps—or, by external 
circuit resistance of 1 
megohm. 


Request Engineering 
Data Sheet 44 Today 


© Automatic Temperature Control Co., Inc. ¢ 
@ 3 E. Logan Street Philadelphia 44, Pa. « 
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5123 West 25th Street, Cicero 50, Illinois 
Division of 
‘ National Lock Washer Co., Newark, N. J. 





chain pusher and lugs for a packaging machine, a crank 
for an aerial camera made from type 410 stainless steel. 

These illustrations are but a few among thousands of 
parts which are now commercially produced by this 
process, and by no means exhaust the categories of 
equipment and instrument manufacture for which alert 
production engineers and designers have discovered in 
precision casting a process which yields better, and 
cheaper end products. Although the parts shown fall 
within the weight and size range most easily handled 
by present equipment and methods—that is, from 15 
grains to 1 lb in weight, and under 8 in. in maximum 
overall dimension, larger and heavier castings have 
been produced, and when their routine handling will 
hecome commercially practical still further horizons 
will be opened by the process. 

Precision casting is, admittedly, still groping. But 
the tremendous interest which it has attracted and the 
responsibilities it has acquired have contrived to substi- 
tute long trousers for the tri-cornered affair it wore as 
little as five years ago. Today it can be recommended 
to the serious consideration of the most down-to-earth 
production management. 
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An Appraisal of Design Trends in 
Magnetic Sound Recorders 
(Continued from page 111) 





The remaining parts are easily spliced by means of a 
simple square knot. No annealing is necessary. The 
groove of the recording head is so designed that the 
knot slips easily through it. 

Relatively minor in the picture is steel tape, although 
historically it predates the other media. Its bulk is one 
serious objection to its general use. But for special 
applications it apparently has certain advantages. It 
was used in the Brush “Soundmirror,” a commercially 
practical magnetic recorder first produced in 1938, in 
which an endless steel tape with a recording time of 50 
to 60 sec was employed. .The instrument was used in 
the educational field for language training and speech 
analysis. And more recently the same company utilized 
steel tape in an instrument developed for recording 
transient phenomena (described in detail in a succeed- 
ing section of this review). Western Electric Com- 
pany and the Bell Telephone Laboratories have used 
steel tape in magnetic recording instruments. (Certain 
aspects of this work were treated in Technical Paper 
46-31 presented at the recent Winter Conference of 
American Institute of Electrical Engineers by D. E. 
Wooldridge, research physicist, Bell Telephone Lab- 
oratories. ) 

Not only improvements in recording heads and new 
and improved recording media will find place in the 
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Contact Selection 


RITE for a copy of the new Mallory Contact Catalog. . 
Then look over the Preferred Type Contacts—eight 
basic styles, of various shapes and dimensions, including the 
composite screw contact Type 6 illustrated. Then check the 
particular size you want. 









Contact selection can be as simple as that—for most applica- 
tions. It need not involve special designing and tooling, extra 
expense and delay. That’s because Mallory Preferred Type Con- 
tacts are the answer to nine typical applications out of ten. 


Of course, if a special contact is really needed, Mallory engi- 
neers are ready to help. They’ve spent over twenty-five years 
on contact problems—have created more than 5,000 special 
designs. But send for the catalog and check that first! While 
you're about it, also ask for a copy of the Mallory Contact 
Data Book, the new authoritative text on contact fundamentals, 
designs, materials and applications. It’s free to engineers who 
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*“WIRE-NUTS”! 


Nlew Low Prices 


IDEAL “‘Wire-Nuts”’ make wire 
joints the modern way —no fuss 
or bother — no solder, no tape, 
no heat; simply strip wires,screw 
on, that’s all! Anyone can use 
“Wire-Nuts” and make a neater, 
safer wire joint. Better electri- 
cally —stronger mechanically! 
And IDEAL’S new LOW PRICES 
further cut wiring costs on any- 
thing electrical from the small- 
est appliance to the largest 
machine. 

A Size for Every Job! Four sizes 
make all common combinations 
from Two No. 18 to Three No. 10 
—solid or stranded wires. 
MILLIONS IN USE. Approved by 
Underwriters’ Laboratories, Inc. 


Free Samples on Request 


‘@ 
Wiring Device Division 
IDEAL INOUSTRIES, 


(SUCCESSOR TO IDEAL COMMUTATOR DRESSER CO.) 
1008 Park Avenue 


EAL 








Inc. 
Sycamore, Illinois 
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PRINCIPAL CITIES 
1490 | The combination record-reproduce-erase head receives 


| civilian recorders now being readied for early produc- 





tion. Simplified and low-cost drive systems are also 
important considerations. For it was well known that 
the original drive systems developed for wire recorders 
were difficult to keep in order and were too complex and 
expensive for ordinary commercial use. In the new 
designs it is important that there should be a smooth 
and uniform motion of the winding mechanism and that 
constant wire or tape speed be maintained. Important, 
too, is that the drive system be as compact as possible, 
thus widening the field of wire recorder units as built-in 
components in radio-phonograph sets, and other units. 
Compactness of drive systems also permits use of larger 
reels or spools, thus making possible longer recordings. 


HOME RECORDERS FIRST TO BE READY 


Just how near are we to practical models for civilian 
use? And in what specific fields will these models first 
make their appearance? Production schedules in mag- 
netic sound recorders have been set back by strikes 
and materials shortages to perhaps a greater extent 
than production of standard radio receivers. This is 
understandable for most manufacturers will give pre- 
cedence to their regular lines. The best consensus is 
that by the fall of 1946 we will see a number of home 
recording and reproducing sets on the market. Busi- 
ness machines will come later. The field there is con- 
sidered equally promising, but compactness and real 
portability are main design objectives and much has 
still to be done in that direction. 

Other applications are almost limitless in their pos- 
sibilities—projected uses envisage magnetic sound units 
in advertising displays, in vending machines, in signal 
systems, as pocket-size units for reporters and law en- 
forcement officers, as medical instruments for recording 
cardiac action, as testing and recording instruments in 
industry and laboratory. It all boils down to a con- 
tinuing and patient research and product development 
job to make some of these projections become practical 
products. 

The shape of things to come in magnetic sound re- 
corders may be seen from the examination of some of 
the models that already have been announced: 

Fig. 6 shows the Brush Model BK-401 magnetic 
type home recorder. This utilizes the magnetic tape 
described previously. This recorder can be used for 
recording a program either direct from the microphone 
furnished with the equipment, or a program can be re- 
corded from a home radio receiving set by tapping across 
the voice coil of the radio speaker. The unit has a 
30-min playing time. It contains its own amplifier 
and speaker. Recording speed is about 1 ft per sec, 
an appreciable improvement over the much faster re- 
cording speeds of wartime models. Rewind speed is 
about 20 sec—an unusually good speed. The reels are 
standard 8-mm film ‘reels. 

The unit incorporates a specially developed Brush 
drive, which uses three General Industries phonograph- 
type motors, a vacuum tube switch to provide low 
speeds, and a suitable arrangement of pulleys. Push- 
button controls are provided. The reels are marked 
‘in footage to indicate position of any recorded pro- 
gram. Color markings are possible future developments. 
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FIBERGLAS (INORGANIC) 
VARNISHED TUBINGS 
M-R Fiberglas Varnished Tubings 
cre made in four grades: Stand- 


ard; Double Saturated; Triple 
Strength and Impregnated. 

STANDARD GRADE 
has maximum flexibility, is treated 
with a minimum of varnish and 
recommended for high tempera- 
tures where dielectric strength is 
not a factor. 

DOUBLE SATURATED 
has all qualities of the Standard 
Grade but with additional coats 
of varnish to bring the dielectric 
tating up to 1500 volts. 

TRIPLE STRENGTH - fe saad 
ls _ up with coats of a 

coawtation: ‘vataidhs fox 


) Sete 


51 MURRAY STREET 


Fiberglas Varnished Tape and Cloth 
OTS het i - | Le ey 
Cable Filling and Pothead Compounds 


Friction Tape and Splice 
Transformer Compounds 
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em 


... fo cover every 


known requirement 


up to 2500 volts and is par- 

ticularly suited where assembly 

operations include the possibility 

of rough handling. 
IMPREGNATED 


is the Optimum in Superiority for 
high gloss, non-hydroscopic, re- 
sistance to high temperatures, oils, 
acids, etc. IMPREGNATED has a 
dielectric rating beyond 7000 volts 
and is unequalled for Long Life 
Under Most Severe Conditions. 
Write For Samples. 

FOR USERS OF COTTON 

YARN VARNISHED TUBINGS 
The Mitchell-Rand MIRAC and 
HYGRADE Varnished Tubings of 
long staple fiber yarn are com- 
ea to Fiberglas Tubings ‘in 

dielectric ratings, tensile 


COrtlandt 7-9264 


Fiberglas Saturated Sleeving, Varnished Tubing 


Asbestos Sleeving and Tape 
Varnished Cambric Cloth and Tape 
Mica Plate, Tape, Paper, Cloth, Tubing 


A PARTIAL LIST OF M-R PRODUCTS 


FREE FOR THE ASKING. 


Write. today for your free 
copy of the M-R WALL CHART 


INSULATION COMPANY. INC. 


NEW YORK 7, N.Y. 


alla Me iat Cea LL- | 

Cotton Tapes, Webbings and Sleevings 
alsa het ee Le 

insulating Varnishes of all types 
Extruded Plastic Tubing 
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FIBRE 
\ FABRICATIONS ’ 


Close tolerances, any qeantity _~ 


Punched, Stamped, Shaved, Sawed, 
Drilled, Milled, Tapped, Threaded 


Volume production and accuracy of BAER phe- 
nol and vulcanized fibre parts have resulted in 
their wide specification for every type of prod- 
uct and equipment. Expanded facilities now 
make it possible to offer BAER production to 
manufacturers needing quality parts to exact 
requirements. Write for Bulletin . x4. 


N.S. BAER COMPANY 
Cuaftomen in Fibre Fabricdlin 


_ 7-11 MONTGOMERY ST. « 
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Better Appliances 


We are shipping some CORWICO , 
products for civilian use, ZF 
and hope that we shall 

soon be able to get 


more to the trade 3s 


ys 


<> 


Lone 


& 
: 


WIRE COMPANY, wc. BS 
15 Park Row, New York 7, New York AQ 


EN 











a high-frequency component combined with the audio 


signal as in the wire recorder. Interesting is the fact 
that this unit has been designed as a component to be 
sold to manufacturers of original radio sets. 

Another Brush unit (BK-303) is shown in Fig. 7. 
This is a portable magnetic wire recorder-reproducer. 
Feature of this recorder is its differential: drive, by 


| means of which one reel drives the other so that con- 


stant wire speed is maintained at all times. 


THREE-WAY SERVICE 


Illustrating the strong trend toward design of com- 


| plete recorder-reproducer units that can be built into 


| compact, 


low-priced radio receivers is Armour’s in- 
genious “Transitional Model” shown in Fig. 8. Feature 
of this novel model is that one of the take-up spools is 
made large enough to double its function and become 
a turntable for disk records. As a result a radio 
receiver in which a unit of this nature is incorporated 


| gives the user three-way service: radio reception, disk 





| type shown in Figs. 


| onstrator A, 
| designed for exceptionally high fidelity. 
| and special level wind devices have all been eliminated. 








playing, as well as the magnetic recording-reproducing 
feature. 

This unit is built of standard phonograph turntable 
parts and occupies only approximately 6 in. x 12 in. 
A high-speed rewind is featured. Frequency response 
is up to about 7500 cps. An hour’s continuous re- 
cording without change of spools is provided. An in- 
novation is a plastic leader that makes it unnecessary to 
touch the wire. The leader is pulled from the storage 
spool and merely pressed into the groove of the pick-up 
pulley, a switch is turned, and the unit is ready for 
recording or reproducing. When the wire is rewound, 
the plastic leader is pulled over a switch arm that auto- 


| matically stops the machine when the wire has been 


completely rewound. 

Commercial production of this unit is slated for an 
early date. It is understood that these units will be 
furnished by the St. George Recording Equipment Cor- 
poration for radio receivers being designed for Sears 
Roebuck and scheduled for the consumer market late 
this year. This particular recorder unit is 9 in. x 14 
in. and will fit into a radio chassis of comparable com- 
pactness. A simple drive of the phonograph type is 
used. Electronic circuit features simplicity. Oscillator 
circuit is 40 kc. Record-reproduce-erase head is of the 
1 and 2. Stainless steel wire is 
used as the recording medium. 

Another recently announced Armour model is ‘“*Dem- 
” a record and playback model (Fig. 9) 
Idler pulleys 


In loading, the wire is merely pulled from the storage 
spool by means of a plastic leader. As with the Trans- 
itional Model, the leader is pressed into the groove of 
the pulling spool, a switch is turned, and the wire record 
is ready for playing. 

This model uses a Thordarson high-fidelity amplifier 
for both recording and play-back amplification. The 


| erase and bias amplifier is the only tube contained in 
| the cabinet which houses the wire handling unit. 


Three 
microphone inputs make it possible to have pick-ups 
from three different points. Additional inputs are avail- 
able such as a 500-ohm input, and two low-gain inputs 
to which studio lines or FM receivers, etc., can be fed. 
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Pont pOLT WENE 


With the home television set, much of the attenuation and distortion 
of images that sometimes occurs on the screen may arise in the lead- 
in cable from the antenna to the instrument. But not with the new 
Type ATV cable shown here. With this cable, attenuation is minimized 
. . . images are strong and clear. 

The unusual design of this new lead-in line deserves much credit for 
its high effectiveness. But note—what makes this design possible is the 
excellent electrical properties of the insulation, of Du Pont polythene. 

‘ Because of polythene’s remarkable dielectric strength, a thin coating 
of it is all that is needed. Polythene’s low power factor makes it un- 
usually effective in every type of high-frequency circuit. Credit also 
polythene’s light weight (specific gravity 0.92) and its ability to retain 
its tougliness and flexibility over a wide range of temperatures. 

For .complete data sheet on polythene, write to E. I. du Pont de 
Nemours & Co. (Inc.), Plastics Dept., Room 136 Arlington, N. J. 
Du Pont manufactures polythene molding powder. 

Commercial extruders convert polythene into the form of 


th “4 —®, 


JUNE 1946 





Type ATV two-wire polythene-insulated * 
cable, for use as television lead-in line 
between antenna and receiver, made by 
Anaconda Wire & Cable Co. (Photo 2.5 times 
actual size.) This rugged, flexible cable, one 
of the lightest of its type, has an attenuation : 
of 0.75 db/100 feet, and an impedance of 
300 ohms at 50 megacycles. 
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Design #A2001 for 
insertion directly in 
oil hole without tube. 





Securely mounted. 
May be applied as 
dust proof vent tube 
cover and as a-check 
valve, permitting 
air or liquid flow in 
only one~dtrection. 








PATENT 
APPLIED FOR 


_ new oiler cap is tough, flexible 
and completely oil-resistant—made 
of red or black Buna “N”’. When applied 
to the slightly flared end of an oibtube 
it is permanently fastened to the tube. 
A supply of oil is held for slow seepage 
to the bearing. 


There is no lid to be opened for 
oiling, and one hand oiling from any 
direction is easily accomplished. When 
the oil can spout is removed, the cap 
seals itself from dust and dirt, while 
the smooth, domed top design prevents 
an accumulation of dirt on top of the 
cap. No space is required for oiling 
beyond clearance for the compact, 
streamlined cap itself. 


Eynon-Dakin Company is a well 
established source for oil tubes, oil 
lines and special tube applications of 
all types. These new synthetic dust 
caps for oilers are available as an as- 
sembly to any design oil tube. Your 
drawings or samples will enable us to 
quote and submit samples. Present 
sizes available cover all tubes from 
%" to 4" diameter. — 


WRITE 


Drawings and samples 
are available on request. 
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A fast rewind speed makes it possible to rewind a pro- 
gram in one-seventh of the time required for playing. 
The small spool (seen on the left-hand side of the wire 
handling unit) is only 2% in. in diameter and % in. 
wide, but because of lower wire speed, this spool will 
hold enough wire for a 60-min recording. 

The magazine or cartridge type of recorder unit will 
also have a very definite spot in home sets. The cart- 
ridge contains the wire spools, the combination re- 





Lear, Incorporated 


Fig. 15—The magazine-type unit of wire recorder can 
be conveniently incorporated into radio receiving sets. 


cording head, and the auxiliary parts. Fig. 15 illus- 
trates how the cartridge can be loaded into a radio 
receiver that incorporates the necessary electronic cir- 
cuit and drive system. The magazine used in military 
equipment had a rugged steel housing, was tropicalized, 
used special wire, and therefore is too costly and heavy 
to be adapted for home recorders. But design trends 
are toward lightweight housings and simpler design 
throughout. Plastics housings are a possibility. Stand- 
ardization of design is another objective, thus permit- 
ting magazines to be interchangeable on any make of 
radio receiver built to receive them. 

Another design possibility is to build the combination 
record-reproducer-erase head into the radio receiver 
instead of into the cartridge so that the latter contains 
only the wire spools and necessary pulleys and guides. 
This would serve to reduce the cost of the cartridge and 
to facilitate the handling of wire whenever necessary. 
Among other design refinements is a calibrated scale to 
help in selection of any desired portion of the recording. 


CONTINUOUS LOOP MACHINE 


An interesting unit is shown in Fig. 10, developed 
by St. George engineers. It is a 20-sec continuous wire 
loop machine that will repeat recorded messages con- 
tinuously or intermittently, as desired.’ It may be 
triggered by a light beam, insertion of coin, .opening 
of a door, or other motion. It has been primarily de- 
signed for use with advertising.displays but is adaptable 
for coin-vending machines, and similar devices. A 
possibility is its application, with a suitable timer attach- 
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Dry type, air cooled 
TRANSFORMERS 


Designed ied built 
fo your specification 


STANDARD gives the electrical manufac- 
turing industry a service that is hard to dupli- 
cate. Engineering and production facilities are 
coordinated to quickly design and manufacture 
transformers. of voltage, capacity, frequency, 
dimensions and mounting facilities to meet 
even the most unusual requirements. 


quire one or a Gane ‘itieformers. 

For power and control of your cranes, ele- 
vators, machine “tools, furnaces, etc., specify 
STANDARD transformers,_A letter, phone call 
or wire will quickly produce a solution to your 
transformer problem. 

over 26 vears 


OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN * . ® OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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Adaptable 


for a Variety of Coils 





PRECISION LAYER WINDING 
MACHINE FOR FIELD COILS 


Automatically 


Repeating 
Counter 


¢ Original in Design e 





Shown equipped for wind- 
ing automobile generator 
Automatic wire traverse. 
extreme accuracy through 
many yeors of use. Available also in 
other sizes and models. 


E. R. SEIFERT, Inc. 


202-204 S. Beech Street 


field coils. 
Maintains 


Syracuse, N. Y. 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connettion. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 








Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


BLOOMFIELD NEW JERSEY 
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ment, to receiving and recording telephone messages. 

The unit, complete with amplifier but exclusive of 
loud speaker, is 6 in. x 10 in. x 8 in. It can be supplied 
for either a-c or d-c operation. Stainless steel wire 
is the recording medium. In process of development 
is another continuous wire loop machine that will record 
and play back messages or music up to 3-min duration. 

Automatic timers are likely to be a feature of many 
recorders. In the small, portable unit illustrated in 
Fig. 11, made by Peirce Wire Recorder Corporation, 
for example, the recorder is controlled by a_ built-in 
timing device. An illuminated and graduated acrylic 
resin dial is used for setting the timer to a predeter- 
mined interval. In recorder units built into home radio 
receiving sets, timers can be used to automatically pick 
up any desired radio program, and then stop at the 
conclusion of the program. 


MULTIPLE RECORDING 


The possibility of making multiple recordings on wire 
for commercial distribution of fidelity comparable to 
good electrical transcription on disks, has been a con- 
stant research objective. A multiple recorder or dupli- 
cator is said to be already in an experimental stage at 
the Armour Research Foundation. Essentially the 
system would differ little from the basic magnetic re- 
cording process. Practically any number of recordings 
could be duplicated simultaneously by the contemplated 
model. In this process, a master recording would be- 
come the signal source replacing the microphone, and 
an amplifier of sufficient power-handling ability would 
be employed to energize a multiple arrangement of 
similar recording heads connected in parallel. 

Although the multiple recorder is still in the experi- 
mental stage, a master recorder has been designed and 
built by Armour to make recordings of live programs, 
later using the master wire for duplicate or multiple 
recordings. Here are some details of the unit (illus- 
trated in Fig. 12): 

The unit uses a synchronous motor drive together 
with a 20-lb flywheel to give uniform wire speed, thus 
reducing “flutter and wows” to 0.1 per cent. The wire 
is driven by a capstan which gives a constant wire speed 
of 5 ft per sec. This speed is adequate for obtaining 
a response within -++3 db over a wide frequency range 
of 30 to 15,000 cps with very little distortion throughout 
the entire frequency range. 

The master recorder weighs a little over 100 Ib, thus 
making it comparatively .easy for two men to -handle. 
It is not affected by tilting or by heavy vibrations. 
Although it uses a wire speed of 5 ft per sec, in arder 
to obtain all of the high frequencies audible to the ear, 
duplicate records will be made at the standard speed 
of 2 ft per sec. 

The use of the magnetic sound recording principle 
in test and recording instruments is a distinct field with 
many broad possibilities for the designer. Fig. 13 
shows the front and rear views of an instrument. of 
this type, the Brush transient recorder, which is used 
to record and graphically represent (in conjunction with 
a cathode-ray oscilloscope) many kinds of transient 
phenomena of less than 4% sec duration. Some of 
these phenomena, either electrical in nature or capable 
of being picked up by electrical means, include welding 
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The use of plastics by industry is increasing 


daily on a scope that is practically universal. 
Nevertheless, there still exists much confusion 
about the different types of plastics, their prop- 
erties and their uses. The purpose of this mes- 
sage is to belp “clear the air“ about phenolics 

the most versatile of all plastics... the type 
of plastics which Durez bas specialized in 


producing for the past twenty-six years. 


The custom molded Durez propeller 
illustrated is the first plastic pro- 
peller that has been developed for such 
use... marks a new step forward for 
the plastics industry. In varying sizes, 
it is used by the Fresh’nd-Aire Com- 
pany in several of their most popular 
Fresh’nd - Aire Circulators. 


Why Plastics ? 


Moldability — a common denominator 


"CLEARING THE 
AIR” ABOUT | 
PHENOLIC PLAST 


of all plastics — naturally makes them 
highly desirable for producing an item 
of this sort— provided, of course, sev 


eral other necessary properties exist 


Why Phenolic Plastics ? 


Because the Fresh’nd-Aire propelle: 
must be statically and dynamically 
balanced to perfection and because it 
revolves at high speeds, good dimen- 
sional stability was of paramount 
importance. 

The only plastic material which would 
provide this property and meet othe: 
requirements such as impact strength, 
heat resistance, tensile strength, and 
low-cost production, was a phenolic. 


Why Durez Phenolic 
Plastics ? 


As specialists in the production ot 








phenolic plastics, Durez otters more 
than 300 versatile phenolic molding 
compounds — each scientifically de- 
veloped for a specific purpose—from 
which to select the plastic that pre- 
cisely fits the job. 

Furthermore, Durez laboratory techni- 
cians possess a rich background of 
successful product development ex- 
perience which makes their services 
invaluable in solving any unusual plas- 


tic material problem. 


Expert Assistance Available 


The services of the Durez staff are 
available at all times to you and your 
custom molder. Durez Plastics & Chem- 


icals, Inc., 66 Walck Road, North Ton- 
awanda, New York. Export Agents: Omni 
Products Corporation, 40 East 34th Street, 
New York 16, New Work. 
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ThomaStrip, electro-coated with either zinc, nickel, 
brass, or copper, or ThomaStrip hot dipped coated 
with solder or tin, offers lasting protection and improved 
appearance at low cost. Drawing, bending, and forming 
operations are performed easily without removing the 
coating. Thomas Cold Rolled Strip Steel in coated and 
uncoated finishes is also selected by many manufacturers 
because of its uniformity of temper, gauge, and finish. 
When considering material for a new product or for 
product improvement, write to The Thomas Steel Com- 
pany for its recommendations. 


ELECTRO-COATED ZINC, COPPER, NICKEL AND BRASS... HOT 
DIPPED TIN AND SOLDER. . “LACQUER COATED IN COLORS... 
UNCOATED PRECISION STRIP, CARBON AND ALLOY SPECIALTIES 


THE THOMAS STEEL CO. - WARREN, OHIO 
| 





|< 
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| are still kept under wraps by the manufacturers. 


Brush Development Company 

Fig. 13—Front and rear views of a magnetic steel tape 

recorder used as an instrument to record transient 
phenomena of less than 9 sec duration. 


| cycles, light flashes, arc discharges, transients on com- 


munication transmission lines, etc. 

Basis of the instrument is frequency modulation of a 
high-frequency: carrier wave which is magnetically re- 
corded upon a rapidly moving steel tape. The tape, 
in its cycle, passes the recording head, the obliterating 
head, and the pick-up head. In operation all transient 
and random variations present in the study are mag- 
netically impressed upon the tape and those below a 
certain selected level are erased as they pass the obliter- 
ating head. The recorded signals are picked up from 
the tape by the pick-up head, and then passed to the 
oscilloscope through suitable circuits. This unit gives 
a response characteristic that is flat from 0.02 to 1000 
cps. Although falling off somewhat over 1000 cps, the 
response is adequate to 2000 cps. This unit also con- 
tains provisions for tape lengths that will record either 
0.1 or 0.2 sec transient duration. External triggering 
circuit input terminals and base timing controls are 
included on the control panel. Fig. 14 shows a block 
diagram. 

Some 30 companies are engaged either in actual 
production or active research in the field of magnetic 
sound-recording. So it is obvious that a complete re- 
port of all current developments is not feasible within 
the scope of this review. In some instances the details 
In 
other cases no definite plans have been made for apply- 


| ing the results of research investigations. But the over- 






all situation is rather fluid, and what may be confidential 
today, may be released tomorrow, with much depending 





BLOCK DIAGRAM OF BRUSH TRANSIENT RECORDER 


Fig. 14—Block diagram showing circuit of the tran- 
sient recorder instrument illustrated in Fig. 13. The 
instrument is used with a cathode-ray oscilloscope. 
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Eastern Air Devices’ units embody 
all of the important advances in 
design and construction made 
during the war. Included are such 
features as: replaceable “cap- 
sule” bearings, snap ring con- 
struction for easy disassembly, 
radically improved cooling 
means, insuring long life with 
minimum size and weight, etc. 
Let us fit an E. A.D. unit to your 
application. 
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Pere 
were XXX X 


eA 
31 SERIES 
115 Volts, 400 cycles, 1 25 to 
1, 100 H. P. Weight of units 15 oz. 
ort T mae Te, 


ST) 4 a1 3) 
D.C. Voltage Generators for Con- 
trol and Tachometer applications 
2 Volts per hundred R. P.M 
Permanent magnet field 


weight, 20 oz. Diameter 2%". 
Length 3. 


ALTERNATORS 
ya aa ee tats tilt mll 
any application. 20 to 1000 
recat tM Melee Lime ys tality 
in permanent magnet designs. 


AXIAL FLOW BLOWERS 


iat Tema Cela eee a4 lee 188) 
cycle and D. C 


170 to 800 C.F.M. (NEMA Code) 
65 to 300 C.F.M. (NAFM Code) 
Designed for use in electronic or 


applications 


TareD Rtg tr Tit taal tal 


CENTRIFUGAL BLOWERS 
Numerous Types for 60 cycle 
400 cycle and D.C. application 
& to 110 C.F.M. For use 


Tem dra 
tronic or industrial 


>quipment 
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Shecify strom Baus : 





Hand Gauging 
of large diam- 
eter Strom Balls 
before packaging 






When you specify Strom Balls you are 
sure of getting balls with the highest obtainable degree of finish, 
sphericity, precision—balls that give the very highest quality of 
service in any bearing equipment. This high degree of perfection is 
the result of Strom’s concentration for a quarter of a century on 
metal balls exclusively and the perfection of the processes end 
workmanship necessary to produce them. Strom Steel Ball Company, 
1850 South 54th Avenue, Cicero 50, Illinois. 


Stroti] BALLS @ Serve industry 





clusive Metal Ball Manufacturer 


For SPEEDY, UNIFORM DRYING 
AND BAKING.... look into 


NALCO 


Dritherm 
INFRA-RED 


LAMPS 


The radiant heating en- 
ergy of Nalco Infra Red 
units cuts drying and bak- 
ing time from hours to 
minutes. This low cost 
method increases produc- 
tion and reduces costs. 
















Finishes, coatings or seals 
are properly dried, or 
baked to produce a su- 
perior product. 


IMustration above shows 
drying of varnish coatinz 
on armatures in conveyor 


oven—producing a superior 
coating in minutes in- 4railahie in self-reflecting, inside- 
stead of hours. silvered oer clear glass types 







Send for free booklet “Drying Problems Made Easy” 


NORTH AMERICAN 
Electric Lamp Co. 
1082 Tyler St., St. Louis 6, Mo. 


















at present at the turn of events in the supply situation 


of components and materials. Here is a round-up of 
the position of some major companies in the field that 
have not released data covering actual production 
models : 

General Electric Company, for instance, which has 
been one of the first to build wire sound recorders 
during the war for the armed services, has been doing 
active research work in the direction of civilian applica- 
tions, and it has been definitely decided that wire re- 
corders will be developed for business, educational and 
home applications. However, says G-E, it is not pos- 
sible at this time to discuss the developments that these 
applications will cover. 

Lewyt Corporation says that it may undertake a 
small, portable business dictating machine for traveling 
use. The WiRecorder Corporation is understood to 
be readying a portable unit incorporating some unusual 
design features. J. P. Seeburg Corporation is pointing 
its engineering efforts to a wire recorder unit adaptable 
for home recording purposes and to be incorporated 
as built-in component into radio combinations instru- 
ments. But it will be some time before a demonstration 
unit will be ready. 

In the business machine field, Standard Business 
Machine Company has an electre-magnetic dictating 
machine ready for production, but is holding back de- 
tails because original production schedule has been 
retarded owing to shortage of component parts. 


POCKET MODELS PRESENT DIFFICULTIES 


Utah Electronics (Canada) Ltd., has done much 
work on the design and development of a pocket model 
wire recorder. Much more has still to be done, declare 
company officials, before a satisfactory production model 
can be made. Principal drawback has been the difficulty 
of completely eliminating motor noise, and another 
difficulty has been that the telephone-type microphone 
used is not sensitive enough to pick up sound at more 
than a few inches from the lips. Another company 
working on a pocket-type model is Raytheon Manu- 
facturing Company. 

Home radio receivers engineered for magnetic sound 
recorders are definitely being planned by Stromberg- 
Carlson Company and Scott Radio Corporation, and 
in both instances instruments of high fidelity are antici- 
pated. But here, too, details have been meagre. Bendix 
Radio has investigated the field and is continuing to 
do so, but no equipment has been built to date. C. G. 
Conn, Ltd., has done much extensive research work, as 
already mentioned previously, but has otherwise re- 
leased no data. 

|.ear, Incorporated, has been active’in the field, and 
had demonstrated an experimental model with a maga- 
zine-type recorder unit (see Fig. 15) early last year. 
It has done considerable work in redesigning the 
mechanical details of the unit, particularly so as to 
keep wire breakage to the minimum. It has also de- 
veloped a single control instead of a series of push- 
buttons or levers. At present, Lear is working on the 
application of magnetic tape, although not relinquishing 
wire as a recording medium for its equipment. 

Also entering the wire recording field is the Radio 
Corporation of America. Its wire recorder is being 
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From Blowers 
to Washing Machines 





The list of prominent users of Mercury Clutches 
continues to grow and now includes many of 
the leaders in the electrical industry. 


Wherever electrically-powered equipment is used 
there is usually a place for a Mercury Clutch 
to make motor starting problems easier . . . to 
limit starting current ...to prevent over-loading 
of the motor . . . to avoid burned-out motor 
windings, blown fuses, and fire hazards. 


The operation of a Mercury Clutch is simple and 
automatic. Each clutch incorporates a “time- 
delay” factor which retards the engagement of 
the clutch long enough to allow the motor to 
come up to full speed before any load is applied. 
The result is expressed in terms of much lower 
starting current ...a lower connected load... 
and a better power factor. 


If your engineering department does not have 
full information on Mercury Clutches ask us to 
send you a file of our engineering bulletins. 
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In the drawing below you 
see thermostatic bimetals used in both mem- 
bers of this slow make and break thermostat. 
This shape element is used generally in elec- 


tric resistance household appliances where 


control must cover a wide range of temperature. 
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As temperature rises both bimetals bend in 
the same direction since the high thermal 
responsive side of each is on the same (lower) 
side. Contact is maintained until curvature 
of the bottom element is checked by the stem 
of the manual selector, at which point the 
upper element continues to move and auto- 
matically break the circuit. Cooling of 
bimetal reverses the movement. 


Chace thermostatic bimetals are available in 
35 types for use in temperature operated con- 
trols; these bimetals meet every condition 


within the temperature range of —100°F. to 
+1200°F. Available in sheets, strips, forms 


and sub-assemblies. 


wu CH ACEco — 


Thermostatic Bimetals and So cl Alloys 
‘1608 BEARD AVE + DETROIT 9. MICH. 












readied for early public showing, but no technical de- 
tails have been released at this writing. 

Commercial developments in the magnetic sound re- 
cording field have not been limited to this country. 
There is active interest in England, Sweden, Denmark, 
Australia and in other countries. Among the licenses 
of the Armour Research Foundation are several foreign 
companies. 

In prewar Germany, in particular, there has been 
much work in this field. Among other developments 
the Germans had designed and manufactured a series 
of magnetic tape recorders. One of these units was 
exhibited at the recent IRE engineering show in New 
York City, and a complete technical description has 
been released through the Office of the Publication 


Board, Department of. Commerce (Reports 1027 & 
1028). 


COMPLEX DESIGN IN GERMAN UNIT 


This machine is a rather complex double-deck affair 
with two cables emerging from the top sub-unit being 
plugged into their respective positions in the side of 
the bottom unit. The two units are also connected with 
a grounding bond. The intricacy of the electronic 
circuits is indicated by the complement of 10 tubes, 65 
resistors, 105 capacitors, 5 transformers, 25 chokes, 
8 dry-disk rectifiers, 8 switches, 9 potentiometers, and 
4 fuses. 

The paper tape used for magnetically recording the 
signal has been coated with a material having a high 
magnetic property. It is reported as fairly strong and 
durable. It is extremely thin, and therefore some 850 
meters are wound on a normal reel. At a recording 
speed of 36 cm per sec it is possible to record for about 
45 min. However, the Signal Corps report states that 
while the machine records voice and code very satis- 
factorily, attempts to record music have been unsatis- 
factory. Lack of fidelity is blamed on the character- 
istics of the tape, as the amplifying equipment was found 
to be reasonably good. The machine operates from a 
110/250-volt a-c power source. 

A fairly conventional circuit is used for recording. 
The impressed signal is amplified by a two-stage audio 
amplifier and is then placed directly on the recording 
magnetic head. There it modulates a direct current 
that flows continuously through the coil in the head. 
Meters are incorporated in the equipment to check the 
cathode currents of the two amplifier tubes, and there 
is also provision for checking the audio output level 
on this meter. 

When the unit is in the recording position a syn- 
chronous system is energized. It consists of a variable 
audio oscillator plus two stages of amplification. Its 
output is applied to a synchronous motor that deter- 
mines the rate at which the tape passes over the re- 
cording head. The tape speed is continuously variable 
over a range from 9 cm to 120 cm per sec. 

Best results were obtained when operating the ma- 
chine at high tape speed. In addition to a straight- 
forward type of magnetic head, the machine also incor; 
porates a pitch-restoring head of special design used 
to restore the original pitch when machine is played 
back at speed other than the recorded speed. 

No review of magnetic sound recording can escape 
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SIGHT GLASSES 
engineered by 
KOPP for 


industrial vision 














The service requirements of Sight Glasses impose strict demands upon 
the glass maker. First of all, Sight Glasses must be transparent regard- 


less of thickness. They must withstand internal pressure, and have high 


| 
compressive strength to permit tight clamping in assembly. Frequently, 
they have high temperatures on one side and low temperatures on the 
other. Sometimes they need hard surfaces to resist abrasive materials. ‘ 
Dimensions must be held to close tolerances. 
Illustrated above are representative Sight Glasses engineered and 
made by Kopp. These are typical of the specialized industrial glass 
made by this firm. Other Kopp products include lenses and signal glass, | | 
indicator glasses, infra-red and ultra-violet glass, colored glass of | | 
uniform quality and high transmission. | 
We will gladly help you select a special grade and type of Kopp 


} 

1 | 

Glass for your use. Hi 
} 


KOPP GLASS, ' ine. 


SWISSVALE, 
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is an adaptable design material 
...can be punched, chiseled, ground 
or otherwise processed 


Felt can be processed to almost any consistency 
from the softness of a puppy’s ear to the hardness 
of a seasoned maple board... cut felts do not 
ravel, shred or fray—are often ready for assembly 
when shaped by a single, elementary operation. 

The Felters Company designs felts of quality, 
weight and thickness to fit any design require- 
ments — cuts them to the exact shape and size 
needed. 

@ Easy to design into a product — many densi- 

ties, thicknesses, qualities. 

@ Not affected by normal atmospheric condi- 

tions — moisture, sun, heat, cold. 

@ Excellent for wicking and filtering — has 

high capillary value. 

@ Has high degree of resiliency. 

@ Dampens vibration — recommended for use 

under vibrating machines. 

@ Cuts with a clean non-fray edge. 

@ Effectively deadens noise. 

@ Easily cemented to other surfaces. 

@ Has an unusually high breaking point. 

@ Has excellent coefficient of friction against 

wood, glass, metal. 

The Felters Precision Cut Felt Parts Manual 
makes ordering easy — insures prompt, accurate 
deliveries. Write to The Felters Company, 210-U 
South Street, Boston 11, Mass. Offices: New York, 
Philadelphia, Chicago, Detroit. Sales Repre- 
sentatives: San Francisco, St. Louis. Mé//s: Johnson 
City, N. Y.; Millbury, Mass.; Jackson, Mich. 


THE 
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sume comparison of magnetic recording with other 
methods of recording—disk recording and the other 
newcomer, mechanical recording on acetate or other 
types of film tape. It would be a fair conclusion that 
no one method will be used to exclusion of others. 


‘Research and product improvement will be heightened 


in each field, and specific advantages and disadvantages 
will dictate the method and equipment to be designed 
for any particular application. Significant is a current 
report that one of the larger disk manufacturers plans 
to enter the field of multiple wire recording. 

Acknowledgments are due to various manufacturers 
mentioned in the text of this review for their assistance 
in providing background data and other material. 
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bardment.” (Mass. Institute of Technology. Radiation Lab- 
oratory Report Sec. 6-4S). Off. Pub. Bd., Report, PB 8070. 
1942. 103 p. Price: Microfilm—$1.50 — Photostat—$7.00. 


Report contains results of an intensive investigation of the 
electrical and luminescent properties of cathode ray tube screen 
materials. Among the topics discussed are: Mechanism of 
excitation of a phosphor by light; factors influencing lumi- 
nescence; experimental procedure followed by investigators ; and 
experimental study of RCA tube 501. 


MATERIALS AND FINISHES 


Low thermal expansion plastics. (Mass. Institute of Tech- 
nology. Laboratory for Insulation Research. Division 14. 
NRDC Report 539.) Off. Pub. Bd., Report, PB 4663. 1945. 
34 p. Price: Microfilm—50¢; Photostat—$3.00. 


A summary of the development work done at the Laboratory 
for Insulation Research, Massachusetts Institute of Technology, 
to facilitate the preparation and proper application of “Polyglas” 
compounds. These. materials contain a filler of low thermal 
expansion (glass powder or glass fibers) ; a binder which may 
be a thermoplastic or a thermo-setting polymer; and frequently 
some moisture-proofing agent. Graphs and tables give data on 
thermal expansion, density, dielectric constant, composition 
and properties. Photographs and diagrams are also included. 


Impregnation of magnesium alloy and aluminum alloy cast- 
ings. (Army Air Forces. Engineering Division. TSEAL-4- 
M-4990.) Off. Pub. Bd., Report, PB 9817. 1945. 3 p. Price: 
Microfilm—50¢; Photostat—$1.00. 


A discussion of new types of compounds for sealing fine 
porosity in the metals listed above, and a list of those com- 
pounds approved for use. 


Battery sealing compounds. (Army Air Forces. Engineering 
Division. ENG-54-656-679.) Off. Pub. Bd., Report, PB 9902. 
1943. 3 p. Price: Microfilm-—50¢; Photostat—$1.00. 


Report on results of examination of two battery sealing 
compounds. Appendix 1 gives methods used in determining 
properties of compounds; Appendix 2, results of tests. 


German plastics practices. A GMC Overseas Investigation 
Team Report. Off. Pub. Bd., Report, PB 12467. 1945. 374 p. 
Price: Microfilm—$4.00; Photostat—$25.00. 


This account of German plastics practices consists of 39 sepa- 
rate reports (several in more than one part), called “Ap- 
pendices,” each of which presents the information obtained 
during an investigation of a firm or the interrogation of in- 
dividuals. There is an index list of over 200 German plastic 
trade names and related terms. The report will be available 
in book form shortly after April 15. Advance orders at the 
pre-publication price of $4.50 per copy are being solicited by 
DeBell and Richardson, P. O. Box 240, Springfield, Mass. 
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Forward looking electrical design 
engineers in their constant effort 
toward product improvement have 
found the means to a better basic 
design through the MICROCAST 
PROCESS. With MICROCAST it is 
now possible to utilize the unusual 
properties and many advantages of a 
whole new range of alloys—Stellite, 
SAE-NE, stainless and tool steels 
which often in the past could not be 
exploited because their use would 
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AUSTENAL LABORATORIES, Inc. 


entail prohibitive production costs. 


MICROCASTINGS of these high melt- 
ing point alloys may be quantity pro- 
duced in intricate shapes and designs 
with such sound structure, surface 
smoothness and precision tolerances 
that little or no machining is required. 


MICROCAST in the electrical indus- 
try has been used to solve difficult 
production problems. For example, 
after two manufacturers had attempt- 


THROUGH MICROCAST 


ed to quantity produce Record 
Changer Top Spindles of Stainless 
Steel and failed, MICROCAST en- 
gineers were called in. As a result 
these top spindles were successfully 
precision cast by the MICROCAST 
PROCESS. 

Consider MICROCAST in your own 
product plans—it offers a wide range 
of money-saving applications on ma- 
chines, equipment and appliances 
which are electrically energized. 


More complete information on MICROCAST is contained in a new booklet 
published by the Avustenal Laboratories, Inc. originators of the MICROCAST 
PROCESS. This valuable new booklet is fully illustrated and describes many indus- 
trial applications for MICROCASTINGS os well.as giving a step by stap description 
of the Process itself. Write for your copy today. 


5932 South Wentworth Avenue, Chicage 21, Ilineis 
224 East 39th Street, New York 16, New York 
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much uncertain. Under normal conditions, re- 

cent production figures or business surveys could 
be evaluated to form a fairly sound indication of overall 
business trends. Today, such figures have a limited 
value only —they reflect the record during a certain 
period of time. In March, for instance, according to 
the Civilian Production Administration, shipments of 
major domestic appliances went up, in some instances 
approached the monthly average rate of the base period 
(1940-41). The figures indicated a recovery from 
the decline in February—a recovery expected as a 
result of settlement of the automotive, steel and elec- 
trical strikes. And, normally, the upward tendency 
should have continued. But what the production figures 
will show for April and May under the crippling effects 
of the soft coal strike (still unsettled at this writing) 
is anyone’s guess. Even if the strike is settled quickly, 
the consensus is that it will take weeks to recover from 
the damage done. 


P= pattern of industrial news remains pretty 


Materials Situation Serious 

Continuing shortage of basic materials and of com- 
ponents is still playing havoc with much production 
of electric appliances and other products. Steel output, 
which had just begun to recuperate from its own strike, 
has been seriously curtailed by the soft coal strike. 
Also seriously affected is the chemical industry with 
many repercussions in related fields, such as plastics. 
Copper output is also bogged down by continuing labor- 
management trouble. And lead continues on the critical 
list, with little relief expected for some time. Among 
components, the big “headache is lack of fractional- 
horsepower motors. 


Price Ceilings Up on Motors 

Manufacturers’ price ceilings for electric motors were 
increased by the Office of Price Administration by 16.5 
per cent. The increase went into immediate effect. 


8 
a 
© 


1935 





Trend of industrial production, through March, 1946, 
as reported by the Federal Reserve Board. 
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A crisis in the production of fractional- and inte- 
gral-horsepower motors is rapidly approaching 
owing to the crippling shortages of copper wire 
caused by continuing strikes in the copper-produc- 
ing industries. This was emphasized in a state- 
ment by James W. Corey, president, Reliance 
Electric & Engineering Company, Cleveland, re- 
leased through the National Electrical Manufac- 
turers Association. 

Mr. Corey pointed to government figures show- 
ing that as of March the tetal backlog of unfilled 
orders for fractional-horsepower motors stood at 
35,293,547. During the same month, 3,180,780 of 
these motors were ordered, but only 1,485,548 
were produced. In the integral-horsepower group, 
the situation was equally critical, Mr. Corey said. 
During November, 1944, the manufacture of inte- 
grals ran at the rate of 154,000 a month, and in 
November, 1945, at 138,000 a month. In Febru- 
ary, 1946, the production was only 79,000, and 
in March, 90,000. Unless copper production is 
resumed immediately, Mr. Corey warned, many 
plants face complete immediate shutdown. 

The shortage of copper is also drastically af- 
fecting the production of all electrical equipment, 
according to a check of member companies made 
by NEMA. 





In the case of fractional-horsepower motors, the 16.5 
per cent increase is in addition to a 9 per cent increase 
granted in October, 1945. 

Several other items in the electrical field received 
higher price ceilings recently. Most important of these 
were the increase of 8 per cent given to the manufac- 
turers of household mechanical refrigerators (electrical 
and absorption types), and the increase of 6.8 per cent 
granted to producers of washing and ironing machines. 


Annual Reports 

Interesting sidelight on the tremendous variety of 
components and materials bought by a big corporation 
in the course of normal operations is given in the 
Westinghouse annual report for 1945. During last 
year, the report states, Westinghouse bought raw ma- 
terials, parts, sub-assemblies, machine tools, equipment, 
and other materials to the tune of $1,000,000 a day. 
Some 100,000 different parts and raw materials were 
procured from over 10,000 suppliers located throughout 
the United States, and also from eight foreign countries. 

Both the Westinghouse report and other annual re- 
ports now being received stress the importance of con- 
tinuing research and product development. For in- 
stance, in the report to the stockholders of International 
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FORMEX MAGNET WIRE 
AIDS DESIGN ENGINEERS 
SPEEDS MANUFACTURE 


Many design improvements that 
depend on the size, shape, and con- 
struction of coil windings are made 
practical by the unusual qualities 
of Formex magnet wire. 

Replacing fibrous-covered wire, 
Formex puts more turns and more 
copper in a given coil cross-section 
area, particularly if square or 
rectangular Formex wire is used. 
Coil shapes requiring ‘‘acute-angle”’ 
bends and other severe distortion 
of the wire can be adopted with 
reduced insulation failure. 

In production, too, you can go to 
higher winding speeds without in- 
creasing rejects. Time-saving steps 
in coil assembly that you wouldn’t 
dare to use with ordinary magnet 
wire become practical because of 
the toughness of the insulation on 
Formex wire. 


FIRST COST IS LOW 


In most sizes, Formex magnet 
wire brings you these extra design 
and production advantages at lower 
first cost than fibrous-covered wire, 
and only slightly more than plain 
enameled wire. 

Ordering G-E Formex magnet 
wire is the first step toward faster 
winding of better, more uniform 
coils, and long apparatus life. For 
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FORMEX 
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complete information on what For- 
mex can mean in savings to you, 
call in your local G-E representa- 
tive or write for Bulletin GEA- 
3911. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 


Types and Sizes of FORMEX 
insulation thickness. Formex wire 
is available throughout the entire 
standard range of wire sizes 
with single (F) and heavy (HF) 
insulation. Triple Formex (TF) is 
available in sizes from 25 AWG 
to 40 AWG, and quadruple 
Formex (QF) in sizes from 8 AWG 
to 34 AWG. 

Round Formex. Round Formex wire 
is supplied in all the standard sizes 
from 8 AWG through 40 AWG, 
and in Ultrafine sizes from 41 
AWG through 44 AWG, and in 
diameters of 0.00175 inch, 0.00125 
inch, and 0.100 inch. 

Rectangular and Square Formex. 
These two types of Formex wire 
possess all the desirable charac- 
teristics of round Formex, such as 
winding space factor, toughness, 
flexibility and resistance to abra- 
sion, moisture and shock. It is avail- 
able in a wide range of narrowly 
separated sizes, from 100 mils 
wide and 0.025 inch thick (3.50 
ohms per M ft) to 284 mils wide, 
0.180 inch thick (0.168 ohm per 
M ft). 





@ Another G-E Achievement Resulting from 


“‘Full-range”’ Research An example of G-E full-range re- 
search in action is the development of Formex magnet wire. Realizing 
that no major improvement in enameled magnet wire was probable 
as long as drying oils were a principal ingredient, G-E research 
turned to resins. G-E laboratories developed the first polyvinyl- 
acetate resin ever to be applied as an insulation for magnet wire; an 
insulation greatly superior, in most important characteristics, to any 
enamel. Full-scale production techniques were developed by G-E 
production engineers. The result is G-E Formex magnet wire; more 
compact than fibrous-covered enameled wire, more “windable,” 
and so non-hygroscopic that no further moisture-resistant treatment’ 
is required. 


GENERAL @ ELECTRIC 


MORE COMPACT COILS WOUND FASTER 


b 


Why Formex magnet wire stands up 


Enlarged photograph showing the ab- 
sence of cracks in a insulation of For- 
mex magnet wire stretched 20 per cent, 
then wound upon its own diameter. This 
tough wire may be hammered flat with- 
out damage to insulation, and shows no 
shelf or heat aging to lower the insula- 
tion’s initial dielectric strength. Meas- 
ured on the repeated scrape abrasion 
tester, Formex is 30 times as resistant to 
abrasion as conventional enameled wire. 





This enlarged photograph shows enam- 
eled magnet wire stretched 10 per cent— 
half as much as the Formex wire in the 
top illustration—and wound upon twice 
its own diameter. Note the cracks in the 
insulation, the absence of cracks in the 
Formex wire. 
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Hundreds of 


thousands are 
on the job every 
day— making 


home life easier 


When you are specifying commu- 
tators for your motor production 


— check these points 


Quality 
Precision 
Deliveries 


Prices 


If you do not have the name of 
our representative — let us know. 
We will have him contact you with 


full information. Write 


Toledo Standard Commutator Co. 
2242 Smead Ave. 
Toledo 6, Ohio 


FACTORIES 
To Serve You 


The nation's largest exclusive manufacturer 
of Quality Commutators. 


TOLEDO commutator co. 
HOMER COMMUTATOR 


CORPORATION 


HILLSDALE COMMUTATOR 


COMPANY 








Toledo 6, 
Ohio 


Cleveland 3, 


Ohio 


ted Ee ioe 
Michigan 











Nickel Company, Inc., President Robert C. Stanley 
pointed out that industrial research and development 
should be considered as “dividend” insurance for the 
shareholders and job insurance for the employees. 


Progress on Consumer Goods Standards 

Industry, working through trade associations and 
technical societies, is moving forward to set up basic 
procedures for certifying products for consumer use. 
A final draft of a proposed American Standard Practice 
for such procedures was developed at a recent meeting 
in New York City sponsored by the American Stan- 
dards Association, and attended by representatives of 
the American Council of Commercial Laboratories, 
American Society for Testing Materials, Association 
of Consulting Chemists and Chemical Engineers, the 
Federal Trade Commission, the National Association 
of Purchasing Agents, the National Bureau of Stan- 
dards, and the National Electrical Manufacturers 
Association. 

Purpose of the standard is to provide a standard 
procedure for public approvals, certifications, and listing 
systems in order to safeguard the public. At present 
the consumer is usually unable to distinguish ‘between 
a valid certification by a qualified laboratory or mere 
commercial claims.’ The standard will emphasize that 


the testing agency on whose tests the endorsement of 
the product is based “shall be independent and com- 
petent and that the standard by which the product is 
judged shall have been framed by a national standardiz- 
ing organization or developed by some process in which 
there has been competent consumer, producer, and 






Calendar of Meetings 


June 2-5—Spring Meeting, American Society of Re- 
frigerating Engineers, St. Paul Hotel, St. Paul, Minn. 
June 2-7—Summer Meeting, Society of Automotive 
Engineers, Inc., French Lick Springs Hotel, French 
Lick, Ind. 

June 3-4—Annual Meeting, Stoker Manufacturers As- 
sociation, Colorado Springs, Col. 

June 3-5—The 30th Annual Meeting, American Gear 
Manufacturers Association, The Homestead, Hot Springs, 


Va. 

June 10-12—1946 Semi-Annual Meeting, American So- 
ciety of Heating and Ventilating Engineers, Mount Royal 
Hotel, Montreal, Quebec, Canada. 

June 11-13—Annual Convention and Membership Meet- 
ing, Radio Manufacturers Association, Stevens Hotel, 
Chicago. 

June 13—Annual Spring Meeting, The Metal Powder 
Association, Waldorf-Astoria Hotel, New York City. 
June 17-19—General Meeting, National Electrical Man- 
ufacturers Association, The Homestead, Hot Springs, Va. 
June 17-20—Semi-Annual Meeting, American Society of 
Mechanical Engineers, Hotel Statler, Detroit, Mich. 
June 24-28—Summer Convention, American Institute of 
Electrical Engineers, Detroit. 

June 24-28—49th Annual Meeting and Seventh Exhibit 
of Testing Apparatus and Related Equipment, American 
Society for Testing Materials, The Statler, Buffalo, N. Y. 
Aug. 26°30—Pacific Coast Convention, American Insti- 
tute of Electrical Engineers, Seattle, Wash. 

Sept. 10-14—National Chemical Exposition, American 
Chemical Society, Chicago Coliseum, Chicago. 

Sept. 16-20—National Instrumentation Conference and 
Exhibit, Instrument Society of America, Hotel Wm. 
Penn, Pittsburgh, Pa. 

Sept. 18-21—National Convention, Illuminating Engi- 
neering Society, Chateau Frontenac, Quebec City, Que- 
bec, Canada. 

Sept. 20-Oct. 2—Fall Meeting, American Society of 
Mechanical Engineers, Boston, Mass. 
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1 " r bi FAS BEFORE SCOVILL: This base part of a sur- 


gical instrument was formerly made from 
sand castings. Grinding and buffing costs 
ran high and defects uncovered by these 


When SCOVILL becomes your METAL-PARTner finishing operations caused about 10% re- 
QUALITY GOES UP, COSTS STAY DOWN jections. Complaints about the inability 


of the chrome plating to stand up under 


ON CHROME-PLATED PARTS like these. repeated sterilization were serious. 


TALK IT OVER WITH 
SCOVILL. Maybe your brass, 
aluminum or other non- 
ferrous metal parts can be 
improved in quality or 
lowered in cost by a similar 
change to another method 
or design. Our long forging 
experience may be of value 
to you. Investigate whether you, 
too, can benefit from making Scovill 
your METAL-PARTner. Fill in the 
coupon and mail it today. Scovill 
Manufacturing Company, Water- 
bury 91, Conn. Export Department: 
405 Lexington Ave., New York 17, 
New York. 


AFTER SCOVILL: With Scovill forgings, the customer saves approximately 
6¢ per piece in finishing costs alone, reduces rejects to zero. And because the 
dense structure that results from forging permits better chrome plating, the 


customer has an improved product at lower cost. 


Please send me information about your metal-working facilities. 


I am interested in hon-ferrous forgings for the applications 
checked: 


(CJ Aircraft (Fire Extinguishers 

[J Automobiles (J Household Appliances 
(Band Instruments (Industrial Instruments 
[] Blow Torches (Plumbing Goods 
[]Cameras (-]Pumps 
(JCommunication Equipment (Valves 

[Compressed Gas Cylinders (Welding Equipment 
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SCOVILL MANUFACTURING COMPANY 
Forgings Division 

18 Mill Street 

Waterbury 91, Connecticut 
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Units are Versatile! 


@ Developing new applications of molded electric heat 
is just as much “down our alley” as furnishing highest 
quality heating units for existing applications. There 
are two major reasons for our continuous growth: 
First, more than 25 years of intensive engineering 
experience in the electric heating field; second, the 
most modern facilities for manufacturing electric 
heating units for practically every purpose. 


Electrical manufacturers, in ever-increasing num- 
bers, are finding Tuttle & Kift, Inc., a good place to 
go when designing new products or revamping pres- 
ent models. In most instances, our regular stock 
units fill the bill to perfection—when necessary, we 
engineer and build special units for specific needs, 
however simple or complex they may be. 


The point is, we urge you to consult us about your 
electric heat application. Quite possibly, a letter. of 
inquiry will lead to new efficiency, new economy in 


your own products. ' 
TUTTL , INC. 
© 39, ILLINOIS 


1825 NORTH MO 
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general interest participation.” The development of a 
standard practice in this field was originally. proposed 
to the ASA by the Association of Consulting Chemists 
and Chemical Engineers. 

Further study of the proposed standard will be made 
during this summer before it goes to the ASA Council 
for approval as an American Standard. (Those who 
wish to review the present draft may obtain a copy 
from ASA offices, 70 E. 45th St., New York 17.) 
An article on the ASA’s extended program in the field 
of consumer goods, “American Standards Association 
Broadens its Scope of Activity,” appeared on p. 119, 
in the April, 1945 issue of ELEcTRICAL MANUFACTUR- 
ING. 


INDUSTRIAL BRIEFS 


Organization of a new company, Resistors, Inc., with head- 
quarters at 2241 Indiana Ave., Chicago 16, has been announced 
by Joseph J. Cerny, formerly president and general manager of 
Lectrohm, Incorporated, Chicago. Mr. Cerny has been identi- 
fied with the design and manufacture of resistors and related 
products for over 20 years. In addition to a comprehensive 
line of resistors, the new company will also manyfacture a 
wide range of rheostats, metal resistor cages, r-f and power 
line chokes, custom-made heating elements, and individual, 
small-capacity solder pots. 


The corporate name of the Warren Telechron Co., Ash- 
land, Mass., manufacturer of electric clocks and other timing 
devices, has been changed to Telechron, Inc. According to 
the company, the purpose of the change was to relate the 
name of Telechron more closely to the company’s products. I. 
W. Kokins has been elected president. 


Increased demand for electrical control and distribution prod- 
ucts of Square D Co., Detroit, Mich., as well as for supply 
of plastics parts, has necessitated the enlargement of the com- 
pany’s Peru, Ind., porcelain and plastics molding plant. 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., has purchased a new plant, which is adjacent to its 
main plant in Minneapolis, and has made plans for construction 
of additional manufacturing facilities. These plans are in 
addition to the $4,000,000 expansion program announced 
previously. 


Westinghouse Electric Corp. announces execution of a 
licensing agreement under which all frequency modulation pat- 
ents held by Major Edwin H. Armstrong become available 
to the corporation for use in FM receivers. Armstrong patents, 
under this agreement, will be incorporated in the full West- 
inghouse FM line. Additional agreements covering Armstrong 
licensing for all receivers, railroad and special services trans- 
mitters and studio equipment manufactured by Westinghouse 
also were announced. 


Lodge & Shipley Machine Tool Co., Cincinnati, Ohio, 
plans to acquire 15,000 sq ft of additional floor space. At a 
recent meeting of the stockholders, the following officers were 
re-elected: William L. Dolle, president and general manager ; 
Fred Scnoeffler, vice-president, Machine Tool Division; and 
Louis L. Weber, vice-president, Special Products Division. 


A new plant in Los Angeles will be built by the Square D 
Co., Detroit, Mich., and Milwaukee, Wis. It will replace the 
one now in operation and will be used to manufacture elec- 
trical distribution equipment. The new one-story plant will 
expand present facilities by 60 per cent. J. H. Pengilly, vice- 
president of Square D, is general manager of the West Coast 
Division. He has recently returned after wartime service as 
a colonel, U. S. Corps of Engineers. 


Technology Instrument Corp., Waltham, Mass., has been 
organized for the development and manufacture of electronic 





ELECTRICAL MANUFACTURING 






FEDERAL s 


POWER TU BES ... Built to perform better 


and last longer 
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FEDERAL’S 7C25 is especially designed 
for hard working conditions. It with- 
stands not only the abuse of extreme load 
variations in electronic heating opera- 
tions... but mechanical deterioration as 
well. 


Widely spaced, unusually tough fila- 
ment and grid elements, positioned with- 
out ceramic insulators, resist shocks and 
constant vibration from adjacent ma- 
chinery. In addition, electrical ratings are 
conservative, with a wide margin of safety 

.-insuring still further the long, trouble- 
free service you can expect from this tube. 


In 37 years of Federal tube making 
and research, longer tube life has always 
been a prime objective. Federal’s success 
in the 7C25, as well as in a broad line of 
rectifying and transmitting tubes, means 
lower tube costs to you. Write for your 
copy of Federal’s 68-page Handbook of 
Tube Operation. 


5KW Dielectric Heating Unit manufactured by 
Ulinois Tool Works, Chicago. Two Federal 7C25 
Tubes are more than ample to produce the 


rated output of this unit. 


. »- in industrial electronic 
equipment such as this 5KW 
dielectric heating unit 
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Export Distributor: 
International Standard Electric Corporation 
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%& Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
assured of INCREASED SALES through superior perforniance. 
Let us prove the Gramer pledge of “One Good Turn—or a 
Million” can mean quality, in any quantity, at the right price! 


TRANSFORMERS 


A wide variety of fully enclosed trans- rr. 9 
formers, ranging in size from a few watts ee, | 
to several kilowatts capacity are regular i 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 





Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive “Gracoil” line regularly 
produced by Gramer. 





POWER 
TRANSFORMER 


COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete transformer. The most rigid 
in ions and tests make sure that each 
a COIL” is worthy of the name it 


bears! LAYER-WOUND COIL 





COIL & CORE ASSEMBLIES INCLUDE: 


Armature - Field - Choke - Balance - In- 
duction - Magnetic-Reactance - Re- 
sistance - Solenoid - Relay - Telephone 





RELAY COM 


Let competent “GRACOIL” engineers make 
specific recommendations for you. 


WRIT 
THE GRAMER COMPANY 


Electrical Coils and Sransformers 
2734 N. PULASKI RD.- CHICAGO 39, ILL. USA 
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and laboratory equipment. H. H. Scott, who will serve as presi- 
dent, will have charge of technical development. Previously 
he was executive engineer with General Radio Co. He is 
a member of various professional societies. In 1937 and again 
in 1939, he received the ELectricAL MANUFACTURING product- 
design award, and is the author of numerous technical 
papers. L. E. Packard is treasurer and in charge of sales en- 
gineering activities. He is a member of a number of pro- 
fessional societies. R. W. Searle is secretary and production 
manager of the organization. Both Mr. Packard and Mr. 
Searle were also previously with General Radio Co. 


Manufacturing facilities and inventories of Oxford Tartak 
Radio Corp., Chicago, makers of radio speakers, have been 
purchased by Noma Electric Corp., New York City. The 
Oxford company will be conducted as a wholly-owned sub- 
sidiary under the name of Oxford Radio Corp. John A. 
Proctor has been elected president of Oxford Radio. Mr. 
Proctor has been widely known in the radio and electronics 
field for the past 25 years as an inventor, engineer and manu- 
facturing executive. He was recently retired from active duty 
from the Army Air Forces Air Technical Service Command 
as a colonel. 


The RCA Victor Division of the Radio Corp. of Amer- 
ica, Camden, N. J., has purchased from the U. S. Navy 
Department a modern electron and television tube manufac- 
turing plant at Lancaster, Pa. The plant was built and oper- 
ated for the Navy during the war by RCA. An additional 
investment of $2,000,000 is to be made by RCA Victor to 
expand and further modernize the plant’s production equipment. 
It is described as the largest plant in existence for the man- 
ufacture of cathode-ray tubes used in television receivers and 
television camera pick-up tubes. 


Shallcross Manufacturing Co., Collingdale, Pa., has ac- 
quired the manufacturing rights and licenses to produce Variaten 
attenuators, gain sets, and other resistance devices manufactured 
by the Cinema Engineering Co., Burbank, Cal. Cinema 
Engineering will serve as field engineers for Shallcross on 
the combined product lines. 


Colgate Aircraft Corp., Amityville, L. I, N. Y., has 
purchased the former Grumman Aircraft Engineering Corp. 
building at 14th St. south of West Hoffman Avenue, Linden- 
hurst, L. I, N. Y. The facilities of the latter will be co- 
ordinated with those at Amityville. 


Adalet Manufacturing Co., Cleveland, has been purchased 
by Henry D. Stecher, previously president of the Romec Pump 
Co. and chief engineer of the Weatherhead Co.; George J. 


- Hales, previously with General Electric Co. and other elec- 


trical companies; and Robert F. Deucher, previously develop- 
ment engineer at the Weatherhead Co., chief engineer at Feick 
Manufacturing Co. and later employed by Romec Pump Co. 
Mr. Stecher will be president and general manager. J. C. 
Boyton, founder of Adalet, will continue as vice-president. 


American Transformer Co., Newark, N. J., places three 
main product line sections under the following supervision: 
electronics and aircraft products, John F. Harris; power, dis- 
tribution and liquid-filled transformers, Walter Hoehn; and 
specialty air-insulated transformers and transtats, Theodore W. 
Stauber. 


Chicago Flexible Shaft Co., Chicago, has changed its 
name to Sunbeam Corp. As the company has discontinued 
makjng flexible shafts and the trade mark of its electrical 
appliance products is Sunbeam, the company thought the new 
name to be more appropriate. The company will build a new 
plant near the present factory which will double the size of the 
present manufacturing facilities. 


Cinch Manufacturing Corp., Chicago, has recently pur- 
chased the Howard B. Jones Co., manufacturers of electrical 
connecting devices. This plant, which is located at 2460 West 
George St., Chicago, will be known as the Howard B. Jones 
Division and will continue the manufacture of Jones plugs, 
sockets, etc. Cinch products will continue to be made at 2335 
West Van Buren St., but all communications regarding Jones’ 
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“DON'T TAKE MY 
WORD FOR IT” 


“I work here,” says Romey —“’so naturally I'm 

SAYS ROMEY mighty partial toward Rome Cable Magnet 
Wire. But anything I could say about our mag- 
net wire wouldn't mean nearly as much as the 
fact that it is being used in a great variety of 
appliances and equipment made by leading 
manufacturers in the electrical field. It will do. 
a good job in your products, too.” 
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ROME CABLE MAGNET WIRE 


Rome Cable Magnet Wire is always in the ex- 
act temper desired, with conductors of mirror- 
like smoothness. .. Dead soft—and perfectly 
spooled. Insulations include Cotton, Paper, 
Asbestos, and Glass. 
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NEARING COMPLETION ; ee ' 
The time is rapidly approaching when R E Cc T AN G LE s 


our new plant addition will ddd appre- 
ciably to our facilities for serving you. 


mw BAR TO FINISHE, 
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IMMEDIATE DELIVERY 


Au 
AMERICAN TIME CORPORATION'S 


UNIVERSAL 


TIME SWITCH 






FOR ACCURATE TIMING 
OF ELECTRICAL CURRENT APPLICATIONS 


Simple, safe, certain in action, this rugged motor- 
driven timing device is now considered an in- 
dispensable part of the equipment of battery 
chargers, sun lamps, x-ray equipment, photo- 
graphic apparatus, permanent wave machines, 
and all equipment requiring operational time 
intervals. 


STANDARD SPECIFICATIONS 


@ Furnished in 1 hour and 2 hour timing. 

@ Waterproofed. 

@ Carries 20 Amperes A.C. only. 

@ Furnished with convenient mounting strap. 
@ Normally off contacts. 


SPECIAL SPECIFICATIONS AT SLIGHT EXTRA COST 


@ Single pole double throw contacts. 

@ Special timing as desired. 

@ Hold feature as desired. 

@ Adjustable stop. 

@ Special dials to customers’ specifications. 


Note that the standard dial is calibrated in time intervals 
from 1 minute to 20, 30, and so on up to 107 minutes. Special 
dials to customers’ specifications and special knobs, if de- 
sired, can be furnished. When the knob is set at the word 
‘ hold,”* uninterrupted function of the apparatus which it 
governs is permitted. Economical in first cost and in opera- 
tion, Series A Time Switch offers available precision timing 
in an attractive unit. Write for quotations and further data. 
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products should be addressed to 2460 West George St. Cary 
Wilson, vice-president of Cinch Manufacturing Corp., will be 
general manager of the new organization. 


McMillan Manufacturing Co., St. Paul, Minn., has re- 
cently been formed. The new company, which will manufacture 
a-c induction motors of the squirrel-cage rotor, shaded coil 
starting type, ranging in horsepower from approximately 
1/50 to 1/500, expects to start production shortly. 


Dobeckmun Co., Cleveland, is building a new factory build- 
ing in Berkeley, Cal., and is building an addition to the Cleve- 
land plant. Each will take up 50,000 sq ft and the total cost 
for both will be $525,000. 


Walter Dorwin Teague, industrial designer, has leased 
the fourth floor, 5400 sq ft, at 245 West 55th St., New York 
City, as an annex to his present quarters at 444 Madison 
Avenue. The new quarters will house a fully equipped mode! 
shop, development laboratory and machine shop. The or- 
ganization will continue to occupy three floors at 444 Madison 
Avenue. 


B. F. Goodrich Chemical Company, Cleveland, has leased 
additional space in the Rose Building for its engineering de- 
partment. Also an additional 2300 sq ft has been obtained 
in the Sloan Building, which is adjacent to the company’s 
present office in the Rose Building, for new testing and evalu- 
ating equipment. 


Cornell-Dubilier Electric Corp., South Plainfield, N. }., 
has purchased an eight-story plant in Worcester, Mass. The 
company also intends purchasing the plant’s machinery and 
equipment, most of which is owned by the Navy. 


Weston Electrical Instrument Corp., Newark, N. J., 
intends to expand its manufacturing plant on Frelinghuysen 
Avenue. The new building, which will have approximately 
70,000 sq ft of floor space, will house the engineering depart- 
ment and will furnish additional space for manufacturing and 
related activities. 


Miller Electric Co. has moved to 32 River St., Pawtucket, 
B32 


Lewyt Corp., Brooklyn, N. Y., plans to manufacture a line 
of home radio receivers and radio phonographs for domestic 
and export sales under its own name. It will continue con- 
tract manufacturing in radio and generally in the electronic 
field. 


New plant quarters at Berkeley Heights, N. J., have been 
occupied by Essex Electronics. This move will consolidate 
all departments under one roof. A second plant is located in 
Hackettstown, N. J. 


The manufacturing facilities of Flexo Wire Co. have been 
transferred to 70 West First St., Oswego, N. Y. Additional) 
production facilities have been installed. 


TRADE ASSOCIATIONS AND TECHNICAL 
SOCIETIES 


ASME Machine Design Group Meets 

Semiannual meeting of the American Society of Mechanica) 
Engineers at the Hotel Statler, Detroit, on June 17-20, will 
be marked by the first technical session of the recently formed 
Machine Design Group on the afternoon of Monday, June 17. 
Chairman of the meeting will be H. L. Keller, Buick Motor 
Division, General Motors Corp. Following papers will be pre- 
sented: “Application of Tables for Helical Spring Design,” 
H. F. Ross, United Shoe Machinery Corp., Beverly, Mass. ; 
“High-Speed Chain Developments,” A. W. Meyer, Brown & 
Sharpe Mfg. Co., Providence, R. I.; and “Evaluating Self- 
Locking Nuts for Industrial Equipment,” Wm. E. Horen- 
burger, Elastic Stop Nut Co. of America, Union, N. J. 

The group invites all interested engineers (whether ASME 
members or not) to attend the session. A nominal registra- 
tion fee is required for nonmembers. 
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Ten expect the waiter to bring your 
favorite breakfast, ham and eggs, on one plate, not 
two. It is just as illogical to expect assembly opera- 
tors to function at top efficiency when they have to 
handle two parts . . . spring lock washers and screws 

. instead of one. Eaton Springtites are the answer 
to elimination of this waste time. 


Eaton Springtites eliminate other losses 
too . . . double ordering, double handling in the 


EATON 


NO MU eC Cie teh 






MASSILLON, OH10 AOS 


Sales Offices: New York * Cleveland * Detroit * Chicago ° St. Louis * San Francisco * Montreal 


--. just like 
spring lock washers — 
and screws! 






ham and eggs 
belong together... 







stock room, double checking of stock and invoices 
and loss of washers that fall on the floor. Eaton 
Springtite washers can’t come off. They can be 
hopper fed for production line assembling, and add 
to the safety and correct engineering of your product. 
Every Eaton Springtite has the correctly designed 
spring lock washer insuring proper head and shank 
fit... . Reliance Spring Lock Washers used on Eaton 
Springtites possess the necessary reactive pressure 
which provides automatic tension to compensate for 
looseness resulting from wear. 


Eaton Springtites are available in all 
screw and bolt sizes to meet every need. For a 
complete listing, write for Springtites folder No. 101. 



































































Overhead Power Lines 
and Underground Cables of 
the vast American Utilities Net- 
works depend upon hundreds 
of devices and accessories— 
from giant tower structures to 
tiny bolts and nuts—for unin- 
terrupted continuity of their 
vital service. 


G&W Potheads, for example, 
protect the ends of the under- 
ground cables where they con- 
nect to the overhead lines. 
These potheads are sealed 
against the weather and faith- 
fully transfer voltage with a 
minimum of loss. 


G&W Potheads are only one 
phase of utility equipment 
which relies upon Harper Sil- 
icon Bronze Bolts and Nuts for 
strength, resistance to atmos- 
pheric corrosion, elimination 
of “season cracking’, reduc- 
tion of maintenance cost. 


H. M. HARPER COMPANY 


2609 FLETCHER STREET 
Branch offices: New York City, 
Philadelphia, Los Angeles, Mil- 
waukee, Cincinnati, Dallas 
Representatives in principal cities 


HARPER 
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ASTM Oceupies New Headquarters Building 

The American Society for Testing Materials nas recently 
moved into its new permanent headquarters building at 1916 
Race St., Philadelphia 3. Much needed additional space re- 
quired for the society’s constantly expanding activities and 
enlarged headquarters staff will be provided by the new build- 
ing. The new headquarters are conveniently located near the 
Academy of Natural Sciences, and close to the Franklin In- 
stitute and the main Philadelphia Free Library. 


The society is readying its plans for the forthcoming 49th 
Annual Meeting in Buffalo, June 24-28 inclusive. All sessions 
will be held at the Hotel Statler. More than 200 technical 
committee meetings will be held in addition to the 23 formal 
technical sessions. Some 150 technical papers and reports are 
scheduled, many of them comprising parts of symposiums. 
Among the latter will be one on bearings on June 24. Other 
sessions will cover plastics, non-ferrous metals, and general 
testing methods among other topics. The Edgar Marburg 
Lecture on June 26 will be delivered by Dr. J. J. Mattiello 
of the Hilo Varnish Corp. on “Protective Organic Coatings 
as Engineering Materials.” 


The 7th Exhibit of Testing Apparatus and Related Equip- 
ment will be held concurrently with the annual meeting. 


Washer Manufacturers Move 

Removal of the American Washer and Ironer Manufacturers’ 
Association from its offices at 111 West Washington St., Chi- 
cago, to larger quarters in the First National Bank Building, 
Chicago, has been announced. Allyn H. Noelke is the asso- 
ciation’s executive secretary. . 


Custer Heads Pressed Metal Institute 


Election of Clarence W. Custer of the American Stamping 
Co., Cleveland, as president of the Pressed Metal In- 
stitute was recently announced following the annual meeting 
of the institute’s board of directors in Cleveland. 


Other officers were elected as follows: Carter C. Higgins, 
vice-president of Worcester Pressed Steel Co., Worcester, 
Mass., as vice-president; J. J. Boehm, president of Boehm 
Pressed Steel Co., Cleveland, as secretary-treasurer; Tom J. 
Smith, Jr., as executive vice-president. 


Ceramic Society Holds Annual Meeting 

Some 1500 representatives of the ceramic industry in the 
United States and Canada met at the recently concluded 48th 
Annual Meeting of the American Ceramic Society at Buffalo. 
Highlighting the sessions of the meeting were discussions on 
the engineering phases of the industry. Among the engineering 
and technical subjects discussed were enamel for household 
appliances, whiteware for electrical insulation, new materials, 
and various aspects of ceramic design. 


Fourth Chapter SPI. Handbook Published 

Advance chapter No. 4 of the SPI engineering handbook, 
“Testing Plastics Parts,” has been currently made available 
by the Society of the Plastics Industry, Inc. 


The 14-page pamphlet presents general principles of product 
testing as applied to plastics, deals with methods of impact 
tests, moisture resistance tests, dimensional stability, effect of 
temperature, crushing tests and miscellaneous tests. Suitable 
drawings and illustrations are provided. For copies, write to 
the headquarters of the society, 295 Madison Avenue, New 
York 17, N. Y. Price for less than five copies is $1 each, 
special rates for larger quantities. 


ASRE Issues Revised Data Book 

Completely revised 800-page Refrigerating Data Book has 
just been published by the American Society of Refrigerating 
Engineers. The book comprises 76 chapters dealing with 
various phases of refrigeration and air conditioning, including 
much valuable data for the design engineer. In addition to 
technical data, the book includes classified sections listing man- 
ufacturers of refrigeration equipment products and component 
parts. 


Following its distribution to ASRE members, the book will 
be available to non-members. Write ASRE headquarters at 
40 W. 40th St., New York 18. Cost per copy to non-members 
is $5.00 plus postage. 
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THIS PRACTICAL “SLIDE-RULE” 
WILL HELP YOU SELECT THE RIGHT 


MEYERCORD DECAL NAMEPLATES 


Don’t take a chance ‘on just ‘“‘any Decal” 
to do your product identification job. 
Conditions, type and use of surface 
should determine the kind of Decal and 
adhesion method. Meyercord techni- 
cians have prepared this Decal Selector 
to assist in the selection of the right 
Decal...for use as trademarks, instruc- 
tions, patent data, etc....particularly 
on difficult surfaces. There’s a 
Meyercord Decal for every surface, 


from standard Kwik-Ways to highly 
specialized types resistant to acid, abra- 
sion, temperature extremes, moisture.. ; 
for application on any shape or kind 
of commercial surface. No rivets, bolts 
or screws required. They can be pro- 
duced in any size, design or number 
of colors. Write today for the new 
Meyercord Decal Selector to help you 
specify the right Decal. Please address 
your inquiries to Department 76 


THE MEYERCORD Co. 








World's Largest Decalcomania Manufacturers 
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MAXIMUM 
DEPENDABILITY 


MINIMUM SIZE 


ADVANCE SERIES 6000 


MIDGET TELEPHONE TYPE 
A.C. or D.C. RELAY 


Used in AIRCRAFT REMOTE CONTROL, RADIO and RADAR for maximum 
dependability and minimum size with these special features: 


+ HIGH VIBRATION RESISTANCE co 12G at 100 milliwatts D. C. in coil. 


* DOUBLE CONTACTS on each blade, which gives double the assurance 
of good contact. Platinum silver alloy contact material, rating 1.5 
amperes at 115 volts A. C. 


* LOW OPERATING POWER of 60 milliwatts on D.C. or approx. % watts 
A. C. Coil resistance 1 to 10,000 ohms. 


* MIDGET SIZE, 1° x 14%" x 1%", 2% oz. (Type 6004, D. P. D. T.) 


* MOISTURE PROTECTION of coil by cellulose acetate insulation, varnish 
vacuum impregnation, second varnish dip and baking. 


You Need an Advance Telephone Type Relay for — 


* HIGH UNIT PRESSURE of small, hemispherical contacts, no waste 
contact area. 


* POSITIVE MECHANICAL ALIGNMENT of armature to core, of contact to 
contact. 


* PIVOT BEARING HINGE between armature and frame assures minimum 
of friction — maximum life. 


* SWITCHING CAPACITY from single pole single throw to 4 pole 
double throw. 


* OPERATING POWER moderately low. 


+ TRUE ECONOMY OF DESIGN, correct materials used where needed, 
excess eliminated, no waste space. 


Catalog with complete description and prices will be sent by return 


“/lvonce teloys 


ADVANCE ELECTRIC & RELAY CO. 


1260 W. 2nd ST.+ LOS ANGELES 26, CALIF.+> U.S.A 





PHONE MICHIGAN 9331 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


MEG. CO. 
CRESSTThaTon, come 
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The 33rd Spring Meeting of the ASRE will take place on 
June 3, 4, and 5 at the St. Paul Hotel, St. Paul, Minn. Tenta- 
tive program of technical sessions calls for meetings of re- 
search, standards and publications committees, and presenta- 
tion of technical papers on various aspects of refrigeration 
and air conditioning. Among the papers scheduled are: “Tech- 
nical Phases of Home Freezer Development,” C. E. Lund, 
Seeger-Sunbeam Corp., St. Paul, Minn.; “Rating and Testing 
Cooling Coils,” C. M. Ashley, Carrier Corp., Syracuse, N. Y.; 
“Conductivity of Various Materials at Low Temperatures,” 
G. B. Wilkes, Massachusetts Institute of Technology, Cam- 
bridge, Mass. 


ASTE Exposition Draws Large Attendance 

An attendance of 53,831. was reported at the recently held 
exposition sponsored by the American Society of Tool Engi- 
neers in Cleveland, April 8-12, inclusive. The annual meeting 
held in conjunction with the exposition was attended by more 
than 1,000 tool engineers, according to society reports. 

Houston, Tex., was selected as the site for the 1947 annual 
meeting and convention. No exposition is planned for next 
year, but one will probably be held in 1948. 


RMA Will Distribute Standards Overseas 

Directors of the Radio Manufacturers Association have au- 
thorized distribution in foreign countries of the RMA engi- 
neering standards covering radio receivers, including FM and 
television sets. The project will be under supervision of Dr. 
W. R. G. Baker, vice-president in charge of General: Electric 
Company’s electronics department, and director of RMA’s 
Engineering Department. 

This move is expected to further the establishment of inter- 
national standards in the radio manufacturing field, and to 
spur the export of American made sets to foreign markets. 

Another new project recently proposed to the RMA board 
of directors calls for establishment of a tube laboratory to be 
operated by the RMA Engineering Department. The proposal 
was referred to the Tube Division group for further action. 


ASHVE Holds Semi-Annual Meeting 


A full program of technical and business sessions will fea- 
ture the three-day 1946 semi-annual meeting of the American 
Society of Heating and Ventilating Engineers, to be held 
at Montreal, June 10-12, inclusive. The Montreal Chapter of 
the Society will act as hosts. The committee on research will 
meet on June 9, preceding the general research session on 
June 10. Papers on air conditioning topics will be presented 
on June 11, and on heating subjects on June 12. 

Other current ASHVE activities cover a new program de- 
signed to provide more accurate and dependable values of 
thermal conductivity for most of the insulating materials com- 
mercially available. The program has been launched by the 
society’s committee on research and will be carried out by 
the technical advisory committee on insulation. First step of 
the program is to check and accredit testing laboratories. 


National Metal Congress Meeting Set 

The 28th annual National Metal Congress and Exposition 
will be held in Atlantic City’s Municipal Auditorium for five 
days beginning November 18. The American Society for 
Metals, the Iron and Steel Division and the Institute of Metals 
Division of the American Institute of Mining and Metallurgical 
Engineers, the American Welding Society and the American 
Industrial Radium and X-Ray Society will hold concurrent 
meetings. 


Oil-Heat Exposition Draws Large Attendance 

Approximately 50,000 visitors attended the recent National 
Oil-Heat Exposition held in Philadelphia, April 23-27, in- 
clusive, under sponsorship of the Oil-Heat Institute of America. 
The annual meeting of the institute was held concurrently with 
the exposition. The exposition featured many new components 
for automatic oil burners. Technical sessions. included open 
panel meetings in which the OHI Engineering Committee 
participated. 

An average of 500,000 new oil burner sales (power driven 
units) in each of the five postwar years were forecast by A. 
E. Hess, managing director of the institute. His forecast was 
made on the basis of several different surveys. 
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skilled springmakers.. 
AND practical, 
experienced engineers, 


SPECIALISTS 
in spring design 
and manufacture 
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It takes people to make 
springs. Ours are specialized, 

highly trained, long-experienced 
people—well qualified to give you 

the finest in spring craftsmanship. bt | 

G Our engineers too, are an important reason 
why you'll like Accurate Spring Service. They’re old hands at 
spring-making...they’ve developed manufacturing systems and 
procedures that enable us to handle your jobs with the greatest 
speed and efficiency. These Accurate engineers are at your 
service on spring design problems. You will benefit 


from their practical assistance in designing Send for your copy ofthe 
new rin 
exactly the right spring for your application. Handbook tefallot dat 
d 
Q Why not try Accurate on your next job. will find useful. No obli- 


gation of course. 





ACCURATE SPRING MFG. CO. 
3817 W. Lake Street Chicago 24, Illinois a 
HTecwue gs 
SS 
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TYPE 





T2 
Lampholder 













with 
T2PC 
lens-cap 


12 
UNITS 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 
on 24 volts). Series resistor of small size on 120-220- 
440 volts, etc. 


T2PC Lens-cap, molded in plastic. 
T2MC Lens-cap, metal cap with glass lens. 
Write today for catalogue 


The H. R. KIRKLAND CO. 
810 KING ST., MORRISTOWN, N. J. 


with 
T2MC 
| lens-cap 





REDUCERS 


ONE SOURCE... 
Motorized or Motorless 


All motors, brakes, gears and 
speed reducers are built completely 
by Janette .. . there is no divided 
responsibility for their design, man- 
ufacture or successful operation. 


A right angle countershaft reducer is ad- 
vantageous for most installations, because 
less space is necessary. The worm, or 
combination worm and planetary gears 
used in Janette teducers, make one of the 
most sturdy,compact gear drives available, 
when the power transmitted and ratio of 
speed reduction are considered. 
If you want either motorized or motor- 
less speed reducers that are attractive 
in appeerance, easy to install and 
maintain, efficient, quiet and 
reliable, you will find 


ie . : these features in 
J 


Janette machines. 
556 W Monroe Si 
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1/30 to 7 1/2 HP. 
08 to 447 RP.M. 





Chicago 6, IU 




















Burton E. Shaw comes to Photoswitch Incorporated, Cam- 
bridge, Mass., as vice-president in charge of engineering and 


production. Formerly, he was vice-president in charge of 
engineering at the Watts Regulator Co. Among other com- 
panies, he was with Penn Electric Switch Co.. He is a mem- 
ber of several technical societies. 





Frank B. Powers has joined Great American Industries 
as vice-president in charge of operations and engineering of 
its four divisions: Connecticut Telephone and Electric Division, 
Virginia Rubatex Division, Ward LaFrance Division, and Rut- 


land, Vt., Division. Mr. Powers had been with Westinghouse 


Electric Corp. since 1926, holding a series of important engi- 
neering and managerial positions. 



















Burton E. Shaw Fred M. Fries Frank B. Powers 


Fred M. Fries has been named research and development 
engineer at the Conlon Corp., Chicago. Among other com- 
panies, Mr. Fries was formerly with Allied Chemical and Dye 
Corp., Barrett Division; Binks. Manufacturing Co.; and Gen- 
eral Electric Co.’s locomotive works, Vienna, Austria. 


Thomas & Betts Co., Elizabeth, N. J., has appointed Carrol 
A. Badeau as chief engineer and Martin D. Bergan as 
director of: research. Mr. Badeau came to Thomas & Betts 
as a draftsman in 1935. Since that time he has held a suc- 
cession of engineering positions. A member of the American 
Society of Mechanical Engineers, he is also chairman of the 
technical committee of the Conduit Fittings Section of the 
National Electrical Manufacturers Association. Mr. Bergan 
has been with the company since 1926 and with its development 
department since it was organized in 1936. 


Joseph M. Perrone joins Watson-Standard Co., Pitts- 
burgh, Pa., as director of research. He was formerly with 
the Mellon Institute of Industrial Research specializing on 
protective coatings. Mr. Perrone is a member of several 
technical and professional societies. 


General Electric Co., Schenectady, N. Y., has made the fol- 
lowing appointments: H. W. Poole as engineer, steel mill 
division, and C. M. Rhoades, Jr., as engineer, machinery 
division. Mr. Poole joined G-E in 1934. Mr. Rhoades came 
to the company in 1935. 


Bendix Home Appliances, Inc., South Bend, Ind., has re- 
elected Judson S. Sayre as president. H. J. Dowd was 
re-elected chairman of the board. All the other directors and 
officers were re-elected. . 


Naugatuck Chemical Division, United States Rubber Co., 
Naugatuck, Conn., has appointed Dr. F. Dudley Chittenden 
and George R. Vila as assistant development managers. 
Both had been associated with the company as technical co- 
ordinators and have pioneered in the development and produc- 
tion of synthetic rubber. ‘Dr. Chittenden joined the United 


ELECTRICAL MANUFACTURING 


Powder metallurgy has “come of age” at Moraine Products. 


It has graduated from the “job shop” stage and taken on 
a mature assignment in the manufacturing operations of 
our customers. 


By demonstrating what can be accomplished through 
powder metallurgy in the economical production of parts 
for varied industries, Moraine Products has also deter- 
mined what cannot be accomplished economically. And 
one of the fundamental limitations is based on the fact 
that powder metallurgy does not lend itself economically 
to small-run production. The very. nature of the tooling 
and methods required makes large, continuing volume 
the key to satisfactory pricing and delivery. 


é 
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Today, metal powder parts from Moraine Products are 
used in leading makes of household appliances, automotive 
applications, and varied products which call for practical 
tolerances, quality and large volume. A broad engineering 
background and extensive manufacturing experience 
qualify Moraine Products for this responsibility. 


MORAINE PRODUCTS >: or GENERAL. MOTORS 


DAYTON, OHIO 


oe 
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States Rubber Co. in 1926. Mr. Vila joined the chemical 
division in 1936. 


Bridgeport Brass Co., Bridgeport, Conn., has, among other 
changes, elected Herman W. Steinkraus as chairman of the 
board of directors, succeeding the late William R. Webster, 
and Walter R. Clark as vice-president in charge of engi- 
neering. 


Ajax Electric Co., Inc., Philadelphia, has appointed Torsten 
F. A. Edvar to its engineering staff. Previously he was chief 
* engineer at the Harold E. Trent Co. 


Don G. Mitchell, former executive vice-president of Syl- 
vania Electric Products, Inc., Boston, Mass., has been elected 
president of the company. Walter E. Poor, who was presi- 
dent, has become chairman of the board of directors. Mr. 
Mitchell, who joined Sylvania Electric in 1942, was formerly 
with American Can Co., as well as several other industrial 
organizations. Mr. Poor has been with Sylvania since 1911. 
He is a member of the American Institute of Radio Engineers 
° and serves on the board of governors of the National Elec- 
Typical 30 ~~ cial. trical Manufacturers Association. 

KV A, 9900  * re 

Volt, 
Center-tapped 
Induction 
Heating 
Plate 


Transformer. 





Donald French Walter E. Poor Don G. Mitchell 


Donald French, vice-president, will now be in charge of 
the engineering division of the Carrier Corp., Syracuse, N. Y., 
replacing Herbert L. Laube, resigned. Mr. French, who 
| joined the company in 1930, had directed research and develop- 
ment from 1931 to 1941. In 1934, he was elected vice-president 
of the corporation. 


J. Kenneth Craver has been appointed coordinator of 
plasticizers and resins for the Organic Chemicals Division of 
Monsanto Chemical Co., St. Louis, Mo. Mr. Craver, who 
came to Monsanto in 1938, previously had been a member of 
the research staff. 


Optimus Equipment Co., Matawan, N. J., has appointed 
Walter R. Fidelius as assistant chief engineer. He was 
formerly with the Fitzgibbons Boiler Co., Inc. 


Phosphor Bronze Smelting Co., Philadelphia, has named 
| Colonel Arthur J. Seiler as executive vice-president, after 
| active duty with the United States Army. Among other com- 
| panies, he was formerly with the York Corp. and York Oil 
Burner Sales Corp. 


C. M. Sloat has been appointed chief engineer at Lion 
Fastener, Inc., Honeoye Falls, N. Y. Mr. Sloat will supervise 
all design and engineering problems relating to manufacturing 
and product application. He was formerly project engineer 
for Curtiss-Wright Corp. 


Dr. Eugene P. Wigner, who is on leave of absence from 
Princeton University, has been appointed director of research 


and development for Monsanto Chemical Co.’s Clinton lab- 
oratories at Oak Ridge, Tenn. Dr. Wigner, who is an 
authority on nuclear physics, came to the United States from 
Germany in 1930 to join the Princeton staff. 


S. K. Wolf has been appointed manager of the new con- 
ee he D | N é a ja es @) 4 fa 4 O R | J y sumer products division of the Federal Telephone and Radio 
Corp., Newark, N. J. Recently, he had completed two years’ 
118 ALBERMARLE AVE. TRENTON 3, N. J. service as colonel in the Army Air Forces. Previously, he 
had served on the War Production Board as deputy director 
of the radio and radar division. He was formerly president 
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Encineers know it’s the wire that often 
makes the difference between success and 
failure in a manufactured product. That’s 
why the Auto-Lite Wire and Cable Division 
takes no halfway measures to make sure 
that every inch of wire and cable delivered 
from its manufacturing plant is precisely 
correct in type, size, shape and physical 
and electrical properties. 


Complete and modern testing 
procedures for stiffness, tensile 
strength, elongation, abrasion, 
dielectrics and many others 
have helped build Auto-Lite’s 
world-wide reputation for “the 
right wire for the right job.” 


THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 

sg Sarnia, Ontario Port Huron, Michigan 

Winding electric motors with 

magnet wire at Howell Electric Motors 

- Co., Howell, Michigan, 


AUTO-LITE WY; seas) 0: 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES, THURSDAYS, 9:00 P.M.—€.T. ON CBS 
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That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 





ELECTRICAL DIVISION 


MANUFACTURING CO., INC 
VALPARAISO, INDIANA 
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of Acoustic Consultants, Inc., and a member of the faculty 
of the Sheffield Scientific School, Yale University. 


Dr. Jan Teppema has joined International Plastic Corp., 
Morristown, N. J., as director of laboratory operations. He 
was formerly chief chemist of the B-B Chemical Co. 


Neal Turner, former engineering manager at the Clearing, 
Ill., plant of the Hallicrafters Company, has been promoted to 
the post of quality control chief. He will now make his head- 
quarters in Chicago. 


Lt. Colonel John F. Rider is named consultant on test 
equipment at RCA Victor Division, Radio Corp. of America, 
Camden, N. J. Colonel Rider will work in cooperation with 
the test and measuring equipment section. He is responsible 
for the design of the Chanalyst and the Voltohmyst, which the 
RCA Victor Division, manufactures. 





John F. Rider John Bess 


Neal Turner 


John Bess has been elected to the board of directors of 
Noma Electric Corp., New York City, replacing Joseph P. 
Walsh who has resigned. Mr. Bess is also president of Re- 
frigeration Corp. of America and vice-president of the Estate 
Stove Co., both wholly-owned subsidiaries of Noma. 


John F. Conroy, III, has resumed his position as president 
of National Magnesium Corp. of Maryland, with executive 
offices in New York City. He has recently concluded 44 
months service in the U. S. Coast Guard. 


Allen A. Sylvane has been appointed chief engineer of Con- 
tinental Electronics, Ltd, New York City. Mr. Sylvane will 
specialize in the designing and engineering of new lightweight, 
portable radios and record players. He was formerly chief 
engineer with Commercial Radio-Sound Corp. 


Edward S. Perot has been elected president of the Ford 
Instrument Company, Long Island City, a division of the 
Sperry Corp., succeeding Hannibal C. Ford, who has retired. 


Corevent Corp., New York City, has appointed Paul Kom- 
roff as chief engineer. He was formerly with Standard Air 
Conditioning Corp. and Certified Products Co. 


Electric Auto-Lite Co., Toledo, Ohio, has re-elected Royce 
G. Martin as president and chairman of the board of directors, 
and elected D. H. Kelly as executive vice-president. 


F. C. Messaros has been appointed as chief engineer and 
J. S. Frame as chief draftsman at the American Engineering 
Co., Philadelphia. Both have been with the company for over 
20 years. 


Benjamin O’Shea has retired as chairman of the board of 
directors of Union Carbide and Carbon Corp., New York City. 
He will continue as a director and a member of the executive 
committee. With Mr. O’Shea’s retirement, the office of chair- 
man of the board has been abolished. Fred H. Haggerson, 
president of the corporation, as well as all the other officers, 
has been re-elected. 


Farnsworth Television & Radio Corp., Fort Wayne, Ind., has 
named Philips B. Patton and C. Murray Leeds to the staff 
of the Mobile Communications Division of the company. Mr. 
Patton was formerly associated with the Federal Communica- 
tions Commission and the Western Union Telegraph Co. Mr. 
Leeds had been with Thomas A. Edison, Inc., Wright Aero- 
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This surplus property is offered to prior 
caneee. i ing veterans of World 
ar Il. 


ROTARY HEARTHS 

For heat treating in produc- 
tion operations. Semi-auto- 
matic operation and control. 


TEMPERING FURNACES 
For tempering small work in 
production or for the tool 
room or laboratory. 


CONTROLLED ATMOSPHERE HARDENERS 
For precision tools and dies 
and applications where sur- 
faces must be protected. 


INDUCTION HARDENERS 


The latest development in 
controlled surface hardening 
by high frequency induction. 


VETERANS OF WORLD WAR Il: To aid you in purchasing surplus 
property, a veterans’ unit has been established in each War 
Assets Administration Regional Office. 





GET 
IT 


NOW! 


There is no need to hold up post war production plans 
because you can’t get heat treating equipment. Surplus 
equipment of modern, high production, design—is 
available in quantity in every major metal manufac- 
turing area. Furthermore it is priced at levels to permit 
its profitable conversion from war to peacetime pro- 
duction needs. But the really important factor is that 
you can get it now when you need it most. 





ap Accurately Determine Your Needs 


Check ro operations and jot down the 
type of equipment you » necessary 
capacities, ratings, etc. Where possible in- 
dicate the make of equipment you would 
refer. This information we will need to 
ocate for you suitable surplus equipment. 


TAKE 


THESE 
2) Estimate the Cost You Can Afford ‘ 


Here again is a guide we need in locating 
the right equipment for you among many 
hundreds of available furnaces. In pricing 
we give consideration to such alterations 
necessary to meet your specific problems. 


STEPS 


a Fill In and Mail This Coupon 


FO Se OS a SR OP a ee a Ee ee eae AP ea 
i To War Assets Administration: Please send me information on th i 
i following types of surplus Heat Treating Equipment: , 
FUEL INTENDED USE TYPE OR MAKE l 
I SUN oo oe a it caaaeten cota | 
j Cae he ee Ea. | Ee vaadaietss | 
l CaP MBAs rsd Ae ae aie sr ce ooh | 
| Oo HIGH FREQUENCY j 
Gee «*. . Wawieaweenesene | ou Riencéesesccewsenes 
l 1 am also interested in ["] HEATING FURNACES [_]| MELTING FURNACES i 
I [-] DRYERS [] KuNS I 
. PN es h45 ad udad thane nn Saal eae ke Tel. No l 
as hire hs ak CER a os oe. oo ka O ee i586 DECES TOR ee Kh cold aie: i 
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WAR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham ~- Boston 
Houston - Jacksonville 


Detroit - Helena 
Minneapdlis - Nashville - New Orleans 
Portland, Ore. - Richmond - St. Lovis - 


+ Charlotte - Chicago - Cleveland - Dallas - Denver 


Kansas City, Mo. - Little Rock + Los Angeles - Louisville 
New York + Oklahoma City - Omaha - Philadelphia 
Salt Lake City - San Antonio - San Francisco - Seattle - Spokane 


Cincinnati - Fort Worth (Telephone 3-5381) 
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Titchener facilities and Titchener 


techniques have been developed over a 
period of 60 years of service to American 
industry. Typical of the fields in which 
Titchener service has become .a standard 
of excellence is the manufacture. of fan 
guards. Today Titchener is one of the 
world’s largest producers of these units. 


Whatever your wire-forming problems, 
you'll be interested in the fan guard illus- 
trated, because it’s a. unit that requires 
exact bending, precise assembly of forms, 
sturdy, neat welds, and a finely finished 
complete product. 


Whether your problem involves intricate 
wire-forming and assembling or is extremely 
simple, you'll have these same requirements 
to meet. 
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WIRE GOODS HEADQUARTERS 


IF IT’S A WIRE-FORMING JOB 























325 Walnut St., Binghamton, N. Y. 
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nautical Corp. and also Ess Instrument Co., where he worked 
on the design of various types of electronic controls. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa., has re- 
elected all officers, headed by H. C. Batcheller as president. 
Frank B. Lounsberry, formerly ‘vice-president in charge of 
manufacturing, is now vice-president in charge of methods and 
processes. 


H. O. Canfield Co., Bridgeport, Conn., has appointed the 
following: Hans Wyman as president, Charles A. Wyman 
as executive vice-president, John F. Dunnigan as vice-presi- 
dent, and H. J. Donnelly as chairman of the board. Accord- 
ing to company officials, plant producing capacity is to be 
increased and new equipment will be installed. 





Charles A. Wyman 


H. M. Turner Edward G. Spall 


H. M. Turner, formerly vice-president, has been elected 
president of the Canadian General Electric Co., Ltd., Toronto, 
Canada. He succeeds D. C. Durland, who will remain as 
chairman of the board. Mr. Turner joined G-E in 1921 and 
transferred to Canadian G-E in 1926. 


Perfex Controls Limited, Toronto, newly formed Canadian 
subsidiary of Perfex Corp., Milwaukee, Wis., has appointed 
J. K. Luthe as president and Edward G. Spall as vice-presi- 
dent. Mr. Spall is actively in charge of the Canadian subsidiary. 
Previously he was with Penn Electric Switch Division of 
Powerlite Devices Limited, James Robertson Company and C. 
A. Dunham Company. 


Brigadier Fraser F. Fulton, O. B. E., has been appointed 
chief electronics engineer in the Shearer Street plant of North- 
ern Electric Co., Ltd., Montreal, Canada. He joined Northern 
Electric in 1927 and during the war he served as a chief tech- 
nical officer for the Canadian Army overseas. 


H. McCardle has been appointed managing director of 
Electronic Devices Co., Ltd., Toronto, Canada. Mr. McCardle 
has been connected with the electronic industry since 1921. 


Bardco Manufacturing and Sales Co., Dayton, Ohio, has 
elected George Castera as president, succeeding the late 
Fred Jervis. 


David Lewis has been elected a vice-president of Re- 
frigeration Corp. of America, Perth Amboy, N. J., wholly- 
owned subsidiary of Noma Electric Corp. The company’s 
plant at Perth Amboy is devoted to home and commercial 
quick freezing units. 


Joseph C. Belden, Jr., has been elected secretary of the 
Belden Manufacturing Co., Chicago, succeeding Albert Beut- 
ler, who has retired. 


Douglas F. G. Eliot, who is in charge of purchasing and 
trafic at Western Electric Co., New York City, has been 
elected a vice-president of the company. Mr. Eliot joined 
Western Electric in 1911. 





Hytron Radio & Electronics Corp., Salem, Mass., has ap- 
pointed Donald G. Haines as commercial engineer. He will 
be located at 4000 West North Ave., Chicago. Mr. Haines 
was formerly with Radio Corp. of America, Ken-Rad Tube 
and Lamp Corp., Zenith Radio Corp., etc., as a design engi- 
neer. He is secretary of the Chicago Section of the Institute 
of Radio Engineers. 
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SHAKEPROOF 





\) THE G§-TWO FASTENER 


A SIMPLIFIED QUICK-OPERATING CLOSURE 
DESIGNED FOR GENERAL INDUSTRIAL USE 













.»e Consisting of only three parts 


.. That opens or locks with % turn () SC) 


..- That can easily be snapped into place 





~4--- 


in prepared sheets 


.o» That compensates for sheet thickness variation 


+/—0.025 and for variation in alignment up fo Vs inch 


»»e And is considerably lower in purchase and installation 


costs than riveted aircraft cowl fasteners 





Bulletin S-75 which gives com- 
plete details, ordering information 


| 
Write today for Q-Fastener |] 
| 
and installation instructions. | 


SHAKEPROOF INC. 


Engineering Offices: 
633 S. Labrea Ave., Los Angeles 36, Calif. 
2895 E. Grand Bivd., Detroit 2, Mich. 


Plants: 
Chicago and Elgin, ti, 
Wa Canada: 

Canada Ulinois Tools, L2@, 
Vorente, Ontario 
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LITERATURE. .. .Yours for the Asking 


Copies of the material reviewed here are available to engineers or 






executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Electrical Porcelain 


An excellent guide to the use of electrical porcelain has been 
made available in a booklet sponsored by the manufacturers 
comprising the Special Electrical Porcelain Section of the 
National Electrical Manufacturers Association. Prepared by 
John C. Lebens, Jr., a contributing editor to ELEcTRICAL 
MANUFACTURING, the booklet discusses the applications 
of electrical porcelain from the designer’s viewpoint and gives 
a rounded presentation of the inherent properties of the ma- 
terial and the versatility of applications. Background informa- 
tion on the manufacture of electrical porcelain is also given, 
and an appendix provides expanded technical data covering 
physical and electrical properties. The booklet is scheduled 
for publication this month. For copies write NEMA head- 
quarters, 155 E. 44th St., New York 17, N. Y. 


Micro Switch Data 


The application of Micro Switches in a variety of precision 
gaging and inspection devices is described in a 16-page bulletin 
(No. 36), The bulletin describes operating principles and uses 
cutaway views and schematic diagrams to show specific ap- 
plications.. Micro Switch Division, First Industrial Corp., 
Freeport, III. 


Electrical Control Apparatus 


A general line of safety switches, circuit breakers, motor 
starters and other control apparatus is cataloged in a 53-page 
condensed general catalog. Complete specification data are 
provided and many of the items are illustrated. Trumbull 
Electric ~Manufacturing Co., Plainville, Conn. 


Aluminum Data Book 


The design engineer will find this 168-page 1946 edition of 
“Aluminum and Its Alloys” a useful addition to his library. 
It gives thorough background of general information, treats 
in detail the various types of wrought alloys and aluminum 
alloy castings, and also discusses fabricating practices. There 
is a complete section of tables of properties and other data. 
Full page illustrations of aluminum applications are added. 
Spiral binding and pocket-size format are useful features. 
Aluminum Company of America, 2179 Gulf Bldg., Pittsburgh 
19, Pa. 


Plexiglas Design Manual 


A 56-page manual provides useful design data on acrylic 
plastics. The booklet discusses optical considerations, light 
control and piping, fabricating considerations, molded parts, 
and complements the text with-suitable drawings and illustra- 
tions. An appendix provides tables of properties. The booklet 
is one of a series covering the various properties and applica- 
tions of this material. Rohm & Haas Co., Plastics Dept., 
Washington Square, Philadelphia 5, Pa. 


Electrical Instruments 


Pocket size 18-page booklet (catalog No. 17) provides speci- 
fications on a line of switchboard and portable ammeters, volt- 
meters and other instruments. Norton Electrical Instrument 
Co., 81 Hilliard St., Manchester, Conn. 


Springs 

Engineering data on helical springs, torsion springs, flat 
wire springs and formed wires are made available in a 28-page 
bulletin, “Springs and Formed Wires.” Full page illustrations 


showing different types of. springs and form wires are an 
interesting feature of the catalog. Specification data are pro- 
vided as well as charts of properties. Design factors are dis- 
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cussed in detail, and there is a very useful series of design 
tables. Wickwire Spencer Steel, Division of the Colorado Fuel 
and Iron Corp., 500 Fifth Ave., New York. 


Variable Speed Drives 


Operating principles, design features and applications oi a 
line of variable speed drives are graphically presented in a 
profusely illustrated 24-page technical data bulletin (No. 7525). 
The bulletin makes exceptionally good use of photographs to 
illustrate the range of possible applications. Master Electric 
Co., Dayton 1, Ohio. 


Motor Starters 


A high-capacity motor controller featuring long-life con- 
tactor for start, stop, and control of industrial motors is de- 
scribed in detail in an eight-page technical data bulletin (No. 
14B6410). Features of the bulletin are complete illustrations 
and description of the various component parts of the starter. 
Allis-Chalmers Manufacturing Co., 1126 S. 70th St. Mil- 
waukee 1. 


Resistors 


Comprehensive information on wire wound vitreous enameled 
resistors for radio, television and other electronic applications 
is made available in a 16-page catalog (D-2). The bulletin 
includes basic resistor formulas. Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y. 


Luminous Tube Transformer 


Specifications and dimensions on a line of transformers for 
luminous tubes are given in a 16-page bulletin (LT-156). En- 
gineering features are shown in large cutaway diagrams and 
detail drawings. Double-spread chart provides fluorescent tube 
footage data. The same manufacturer also offers a 12-page 
bulletin giving company history and details of manufacturing 
background, as well as a brief summary of principal products 
made. Acme Electric & Manufacturing Co., 35 Water St., 
Cuba, N. Y. 


Industrial Design 


A bound portfolio of booklets on various phases of industrial 
design includes folders on lighting, product development, and 
on cost factors. J. Gordon Lippincott & Co., 500 Fifth Ave., 
New York 18. 


Polythene 


The design engineer contemplating use of polythene for 
various electrical applications will find this 30-page technical 
booklet (No. A-5419) of considerable value. The booklet deals 
with the basic chemistry of polythene, discusses various prop- 
erties, applications and methods of working. A two-page color 
spread shows some typical applications of polythene. E. I. 
du Pont de Nemours & Co., Plastics Dept., Arlington, N. J. 


Precision Steel Wire 


Manufacturer’s production facilities covering line of pre- 
cision steel and alloy wire are summarized in a four-page 
folder. There is also a brief outline of special types made by 
the manufacturer and a list of suitable applications. Spencer 
Wire Co., Pleasant St., West Brookfield, Mass. 


Mycalex Data 


Technical and manufacturing data covering Mycalex ceramic 
mica has been made available in a 24-page illustrated booklet. 
The booklet describes properties, available types, molded parts, 
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THE TOOL YOU WANT 


and a Plastics Story 





you should know 


Slip the proper bit into the swivel chuck and you are ready 
for the job at hand! These Hallowell kits are time and space 
savers for industrial workers, repairmen and home mechanics. 


To match the ruggedness of the metal section, the plastic 
handles are injection molded of LUMARITH ethyl cellulose. 
This battle-tested Celanese synthetic is outstandingly tough 
even at temperature extremes...is color clear through... 
is comfortable to the touch in cold weather...is electrically 
shockproof. 


These kits show how Celanese plastics can do a job for 
product improvement and exert sales influence with the con- 
sumer. Handles are stamped, “MADE OF CELANESE PLAS- 
TIC" —a phrase that means something to the buying public. 
Celanese Plastics Corporation, a division of Celanese Cor- 
poration of America, 180 Madison Ave., New York 16, N.Y. 


*Reg. U. S. Pat. Off. 


LUMARITH 


A} Clmoe -tale 









7 The Hallowell line of Speed Tool Kits manu- 
Wj factured by Standard Pressed Steel Company 
of Jenkintown, Pa., includes the Auto Kit, 
the Socket Wrench Kit, the Socket Screw 
Kit, Home Kit and others. They are obtain- 
able at suppliers throughout the country. 
Lumarith handles are molded by Arnold 
Brilhart, Ltd., Great Neck, Long Island. 
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MOLORIZET 
VALVES 
nee 
GAS 
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ee ea: 
CHEMICALS 


The most complete line of 
motorized valves . . . operate 
from push buttons or rheostats 


for remote positioning ...or automatically from 
thermostats and other measuring instruments. 
Standard types for On-Off, Throttling or Propor- 
tioning control. Splash-proof, weather-proof, 
dust-tight, explosion-proof designs available. 
Write for free Catalog A2 today. 









THE BUSIEST 


TOWER 


IN ALL INDUSTRY 


SUPERIOR 
eee wy 


Contacts Carry 25 Amp. Loads . . . 
frequently eliminating relays, thus simplifying wiring 
circuit and saving vital space. 


Telechron Motor . . . specified in the first model built 
years ago because best not cheapest. 
o Sharp Accuracy: ¥2 of 1% guaranteed. 


G), twelve Dial Ranges . . . from 0-15 see. to 0-60 hr. 


Two Types... resetting and non-resetting upon 
5 power interruption. 


THOUSANDS OF “VERNIER-SET” TIMERS NOW INSTALLED 
LEARN WHY... SEND FOR BULLETIN B-18 TODAY 


i © 


AUTOMATIC TEMPERATURE CONTROL CO. 


LOGAN ST & ERMAN 
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fabricated parts, machining practice and other factors. Design 
considerations are also discussed. A properties chart of six 
grades of Mycalex of both the injection- and compression- 
molded types is a feature of the booklet. Tables of comparative 
properties are also featured. General Electric Co., Chemical 
Dept., One Plastics Ave., Pittsfield, Mass. 


Electronics Guide 


Prepared especially for general reference use, a 28-page 
illustrated booklet (A-4726) outlines the fundamental functions 
of electronic tubes, and. describes the tubes required for each 
function. Specific applications discussed include induction and 
dielectric heating, electronic welding controls, safety devices, 
inspection devices, etc. Westinghouse Electric Corp., Lamp 
Division, Bloomfield, N. J. 


Urea-Formaldehyde Materials 


Properties of molded urea-formaldehyde compounds in a 
variety of applications are presented in a 20-page booklet, titled 
“The Interesting Story of Plaskon Materials.” Black and white 
as well as color illustrations are used effectively. Plaskon 
Division, Libbey-Owens-Ford Glass Co., 2173 Sylvan Ave., 
Toledo 6, Ohio. 


Indicating Instruments 


Twenty-page catalog (No. 46) describes and illustrates a 
line of panel-type electrical indicating instruments and auxiliary 
equipment. Feature of the catalog is a detailed cutaway view 
of the basic precision movement used in these instruments. 
Dimensional drawings and panel layouts are given for each 
model in catalog. Burlington Instrument Co., 506 Fourth St., 
Burlington, Iowa. 


Electrical Properties of Plastics 


Information-packed 62-page pocket size handbook (J-435) 
presents condensed data on the electrical properties of phenolic 
molding materials, vinyl plastics, polystyrene and other plastics 
materials made by the manufacturer. Typical applications are 
profusely illustrated and the data are presented in an excellently 
organized manner to facilitate quick reference. This booklet 
is number four in a series of six sponsored by the same com- 
pany dealing with the various properties of plastics. Bakelite 
Corp., Unit of Union Carbide and Carbon Corp., 30 East 
42nd St., New York 17. 


Condulets 


A complete catalog (No. 2500) of an extensive line of 
condulets is made available in the form of a loose-leaf, flexible 
bound book. The book is conveniently tab-indexed and makes 
all of the manufacturer’s catalog sheets available for quick 
reference. Insertions for keeping the catalog up to date will 
be provided by the manufacturer as new data become avail- 
able. Crouse-Hinds Co., Syracuse 1, N. Y. 


Indicating Instruments 


General catalog (W1800) provides a 24-page index to speci- 
fications and general information on a wide line of controlling, 
recording and indicating instruments. Application drawings, 
and illustrations of various models are included. Bristol Com- 
pany, 153 Bristol Rd., Waterbury 91, Conn. 


Automatic Control Actuator 


Control mechanisms developed for applications with rheo- 
stats, valves, autotransformers, proportioning units, insulation 
testers, etc., are described in detail in engineering bulletins 
G-15-1, G-11-1, and G-12-2. Harold Beck Company, 364 N. 
Second St., Philadelphia 40. : 


Electronics Digest 


Non-technical digests of electronics material previously pub- 
lished in technical magazines are being made available in an 
illustrated 50-page booklet (No. B-3726). This digest is to be 
published quarterly. Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30. 


Vacuum Tubes 


Liberal use of illustrations provides an interesting feature of 
this 16-page catalog of vacuum tubes. In some instances, the 
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PALM BROTHERS DECALS 


Insure positive identification of your products 
with Palm Brothers Decals. Easily applied to any 
surface ... thoroughly legible . . . outstandingly 
colorful, Palm Brothers Decals make instant re- =. 
cognition of your merchandise inevitable. Let SMR Ra tie 





these permanent marks of distinction lay the 


MTU Ie RGU TUTE. 


We will be pleased to submit samples and ' 
sketches without any obligation. Write today for i 
our catalog. 


groundwork for your increased sales. 





- Offices in all principal 
cities for your convenience. 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


© BRUSH CAPS 








Prices on request * some variations 
from listed dimensions can be made 
to order ¢ Molded parts Black only 
* Metal inserts plated to specifica- 
tions: Silver, Cadmium, Nickel. 














We can supply Custom-Molded Brush Holders 


to fit above sizes in brush caps, or both caps and holders 
can be made to specifications . . . all plastic, or with in- 
serts ... from molds furnished, or we can make molds 


eMidweteWoldi 
aes 


AND MANUFACTURING COMPAN 


333 NORTH WHIPPLE STREET + CHICAGO 12 





tubes are illustrated full size. Appropriate ratings and other 
specifications are provided. Eitel-McCullough, Inc., San 
Bruno, Calif. 


Cone-Drive Gear Sets 


Sixteen-page catalog (No. 700) describes a complete line of 
standardized Cone-Drive gear sets, available in stock sizes rang- 
ing from a center distance of 2 in. to 18 in., and in ratios 
ranging from 5:1 to 70:1. Dimensional drawings are included, 
as well as tool charts and horsepower ratings. Michigan Tool 
Company, 7171 E. McNichols Rd., Detroit 12, Mich. 


Surfacing Machines 


Eight-page broadside gives descriptive data and illustrations 
covering abrasive belt surfacers. Typical applications are also il- 
lustrated and described. Porter-Cable Machine Company, 1708 
N. Salina, Syracuse 8, N. Y. 


Dry Plate Rectifiers 


A discussion of the wide field of applications open to ary 
field rectifiers is presented in a 16-page pamphlet prepared by 
Culco Engineering, 3608 Angelus Ave., Glendale 8, Cal., con- 
sulting engineers. The pamphlet deals with power applications, 
cooling, circuit applications and other factors involved in the 
subject, and presents a stimulating approach to the subject. 
(There is a nominal charge of 50c per copy. For copies write 
to Culco, Box 122, Montrose, Cal.) 


Electric Industrial Controls 


Various types of electric control devices for liquid level 
control are described in a 28-page technical bulletin. (No. 
145-A). The bulletin gives operating principles and design 
details of relays, switches, contactors, etc., plus wiring diagrams 
and other pertinent information. B/W Controller Corp., 2200 
East Maple St., Birmingham, Mich. 


Molding Cellulose Plastics 


Useful engineering handbook brings together in one handy 
volume basic information on properties and molding techniques 
covering various types of cellulosic plastics. The 87-page hand- 
book is profusely illustrated in color, as well as in black and 
white. The first section of the book provides illustrative ma- 
terial on principal types of cellulosic plastics; the second 
section covers methods of manufacture of these plastics; the 
third summarizes ASTM test methods; and the last section 
consists of technical data tables. Celanese Plastics Corp., Di- 
vision of Celanese Corp. of America, 180 Madison Ave., New 
York 16. 


Motors 


Series of catalog bulletins covering motors, brakes and trans- 
formers have been made available by the manufacturer in one 
convenient folder (MU-185). The bulletins include engineer- 
ing data, construction features and other useful information. 
Wagner Electric Corp., 6454 Plymouth Ave., St. Louis, Mo. 


Meehanite Castings 


Four-page bulletin (No. 146) gives a brief description of the 
metallurgy of Meehanite castings, and provides a comprehensive 
tabular summary of the engineering characteristics of the vari- 
ous types of castings produced. Meehanite Research Institute, 
Pershing Bldg., New Rochelle, N. Y. 


Plastics for Lighting Equipment 


Plastics reflectors and shades for lighting equipment are 
described in an illustrated 12-page booklet (CDP-527). Avail- 
able models are illustrated and characteristics of each type are 
described. General Electric Co., Chemical Dept., One Plastics 
Ave., Pittsfield, Mass. 


Ignition Insulators 

Four-page bulletin (No. 745) gives properties of special 
steatite used for automatic oil burner ignition insulators. Bul- 
letin lists the electrical and mechanical properties as well 
as the various standard and special sizes in which the insulators 
are available. American Lava Corp., Chattanooga 5, Tenn. 
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@ Industry today, more than ever before, has a definite need for 
many different types of non-standard fasteners . . . fasteners of un- 
usual sizes, shapes and materials . . . fasteners which must be custom- 
made to perform vital jobs in complex manufactured products. 

Typical of these “specials” are the stainless-steel-headed bumper 
bolts illustrated above. 

The fact that all circle @ fasteners are controlled fronr billet to 
bolt in one single plant—the largest independent in the country— 
naturally makes the Buffalo Bolt Company the logical starting point 
for any producer with a nut or bolt problem. 

Standard or special, all circle ® products have the same uniform 
controlled quality that serves to make your production more efficient 
.-. less costly. 


DID YOU KNOW that each of this battery of Buffalo Bolt 
roll threaders has a capacity of 43,000 bolts per working day? 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 








@ need capacitors . . . and need them NOW 
@ use large stocks of capacitors 
@ have been searching for certain types 


These carloads of capacitors are a War Assets Admin- 
istrator stock too big to catalog. This stock includes 
products of all leading capacitor manufacturers and 
represents just about every type and size of capacitor 
made. It is almost a dead certainty that the size and 
type you use — in the quantity you need — is in this 
enormous stock. 

Quality is equal or superior to commercial standards. 
All units have been government inspected to meet 
Army and Navy specifications. 


Prices are low enough to gain a considerable saving. 


Steer around production hitches and delays . . . these 
stocks are available to you now. Orders are filled as 
soon as they are received. (In response to a recent tele- 
phone order for 286,000 units, shipment was made 
within 24 hours. Six of these types had been on order 
from the manufacturers and our stock provided pre- 
cisely those same units.) 

If you have a job “hung up” because you must wait for 
delivery ... : 


Telephone Canton 0820 Teletype Canton 280 


TOBE DEUTSCHMANN 
CORPORATION 


Acting as Agents of the War Assets Administrator 
under contract No. S1 A-2-34 . 


CANTON, MASSACHUSETTS 
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Connectors 


Line of connectors for versatile electrical applications is 
illustrated and described in a concise four-page bulletin (46Q2). 
Application information is also given. Burndy Engineer- 
ing Co., Inc., 107 Bruckner Blvd., New York 54. 





STANDARDS AND SPECIFICATIONS 


Supplement to ASTM Standards Book 

The 1945 supplement to the 1944 Book of ASTM Standards 
has recently been made available. Issued in three parts, the 
supplement gives some 230 specifications, tests and definitions 
which were either issued for the first time in 1945, or revised 
since their appearance in the 1944 Book of Standards. 

Part I (Metals) comprises some 395 pages and includes 
over 85 standards covering ferrous and nonferrous materials. 
Included is a section on materials for radio tubes, electronic 
devices and lamps. The 500-page Part III (Nonmetallic Ma- 
terials—General) provides over 95 standards. Specifications 
and tests included cover electrical insulating materials, plas- 
tics, and rubber products. (Part II refers to constructional 
nonmetallic materials.) 

The supplements are obtainable from ASTM headquarters, 
1916 Race St., Philadelphia 3, at $4 per part, bound in cloth 
binding. Heavy leather bindings are available at $2 per part 
additional. 


BOOK REVIEWS 


Electromagnetic Engineering. Vol. 1. Fundamentals— 


By Ronald W. P. King. McGraw-Hill Book Company, 
Inc., New York 18. 580 pp. $6.00. 


Essentially an advanced textbook, this work by Dr. Ronald 
W. P. King, who is associate professor of physics and com- 
munication engineering at Harvard University, provides a 
background of fundamentals to further studies in such fields 
as “antennas and wave propagation, transmission circuits in- 
cluding wave guides, and transit-time electronics with applica- 
tion to microwave generators” which are given as the subjects 
of later volumes in this series. 

The work is a comprehensive and logical presentation of 
the subject. The first chapters deal with the vector-analytical 
description of electrical properties of matter and provide an 
outline of classical electromagnetism. Succeeding chapters deal 
with electromagnetic waves in unbounded regions; skin effect 
and internal impedance; and electric circuits. An appendix 
provides tables of functions and constants, as well as of dimen- 
sions and units. An interesting chapter gives a concise historical 
review of the subject. There is an index of symbols used in 
the book, and a useful bibliography. Rationalized m.k.s. units 


are used throughout. 


Plastics Mold Engineering—by J. H. DuBois and W. 1. 
Pribble. American Technical Society, Chicago. 494 pp. 
$7.00. 


The industrial designer and the product development engineer 
contemplating the use of plastics will usually find it advantage- 
ous to have a clear-cut understanding of the fundamental prob- 
lems and techniques involved in the molding of the end product. 
This authoritative book, therefore, although primarily addressed 
to the plastics mold engineer, has much in it to engage the 
interest of the product designer. An entire chapter, for in- 
stance, is devoted to product design considerations as they affect 
the practicability of the mold. The authors point out that al- 
though “it is probably possible to design and build a mold for 
every conceivable product ifthe user can afford the cost. . 
certain fundamentals of good design for molding should be 
observed to get lowest cost, continuous production and good 
quality.” 

The authors, with a wealth of background experience (Mr. 
DuBois is executive engineer at Shaw Insulator Company, and 
Mr. Pribble is production engineer, at General Electric’s Plas- 


, tics Division), have done a characteristically excellent job of 


lucid and informative writing. There are 233 illustrations and 
66 tables, including tables of plastics properties. The book is 
thoroughly indexed. 
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CHECK THESE 
IMPORTANT ADVANTAGES! 


AUTOMATIC-FEED — a touch of the trigger dis- 


penses the solder! 


MICROMETER CONTROL - a micrometer wheel is 
located in the handle for instant finger-tip control 
of amount of solder ejected. 


LIGHT WEIGHT — weighs only 20 ounces fully 
loaded with a 4 oz. reel of .062 to .093 rosin 
core solder. 


PERFECT BALANCE — the center of gravity is 
located at the trigger. The molded, pistol-grip 
handle fits the hand snugly and the fatigue factor 
is reduced to minimum. 


HIGH EFFICIENCY — 100-watt performance with 
a 50-watt heating element! That’s because the 
heating element is positioned well down inside 
the tip. Heat is transmitted directly and without 
loss. Life of the tip is about 300 to 400 hours. 


GROOVED, DROP-FORGED TIP — conducts the 
solder and flux to the exact point of application. 
This makes for easy soldering of fine work, 
corners, and hard-to-get-at places. This tip is 
especially effective in running long continuous 
seams. As you move the tip along the seam, the 
flat base of the tip pre-heats the work, and the 
solder flows smoothly down the groove, making 
a neat, continuous joint. 


Pat. Pending 


EASY-CLEANING -— the Eject-O-Matic tip is covered 
with a non-fouling alloy. When necessary, simply 
“paint” the hot tip clean with a stick of solder! 


RUGGED CONSTRUCTION — Eject-0-Matic is 
sturdily built for long, hard usage in factory or 
workshop. It has housing covers of stainless steel, 
drop-forged copper tip, brass-encased heating 
element, and cutlery steel feeder knives. 
Each Eject-0-Matic comes individually packed. 
Shipping wt. per carton of 12 units approx. 42 Ibs. 


A few regional distributorships are still open. For further information write manufacturer — 


MULTI-PRODUCTS TOOL of + Em 123 Sussex Ave., Newark 4, ey ae T a 








MADISON-KIPP ALUMINUM 


DIE CASTING 





MADISON-KIPP CORPORATION 


214 WAUBESA STREET « MADISON 4, WIS., U.S.A. 


Skilled in die casting mechanics, experienced in lubrication engineering, originators of really high speed air tools. 


ANCIENTS ATELIERS GASQUY, 31 Rue du . WM. COULTHARD & CO. Ltd., Carlisle, 
Marais, Brussels, Belgium — sole agents for England—sole agents for England, most European 
Belgium, Holland, France, and Switzerland. countries, India, Australia, and New Zealand. 
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Wherever Laminated Plastics are called for, Taylor 
Fibre engineering skill is equal to the task of pro- 
ducing any fabricated part—no matter how com- 
plicated the design or how close the tolerances. 
Such parts can be mass-produced and speedily de- 
livered. With Taylor fabricated parts, you can be 
assured of uninterrupted production, for our own 
inspection eliminates rejects in advance. 

Sylvania Electric’s experience is duplicated in 
hundreds of other plants where production engi- 
neers have discovered that ‘no one can turn out 


accurate parts like Taylor.’’ If you fabricate your 
own parts, you will have better success if you 
start with Taylor sheets, rods, or tubes. Try, par- 
ticularly, Taylor XP: cold-punching, paper base 
Phenol Fibre that handles satisfactorily in any 
kind of punch and die. 

Tell us what you’re interested in and we'll 
gladly send you completely descriptive folders or 
technical data concerning any Vulcanized Fibre 
or Phenol Fibre product. Our Engineering Depart- 
ment is available for free consultation. 


TAYE.OR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-—Sheets, Rods, Tubes, and Fabricated. Parts 
NORRISTOWN, PENNSYLVANIA Offices in Principal Cities LA VERNE, CALIFORNIA 
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for high-speed me 


> 


CARBON COMPANY 
ST. MARYS, PA. 
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Hicu speed machine-winding 


of electric motor armatures necessarily 


exposes magnet wire to some rugged 
treatment. Insulating film must be tough, 
yet pliable. Copper must have the prop- 
er degree of anneal to “stay put’ and 
insure uniformly filled slots and com- 
pact end-loops. 


The all-around (in the groove and out) ° 
“windability” of ESSEX EXTRA TEST 
MAGNET WIRE in this and other ex- 
acting applications cannot be excelled. 


ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


| PRODUCTS | Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, California 
Leen J Warehouses* and Sales Offices: *Atlanta, Georgia; *Boston, Mass.; 
*Chicago, Ill.; *Minneapolis, Minn.; Dayton, Ohio; *Detroit, Mich.; 
Kansas City, Mo.; *Newark, N.J.; Philadelphia, Pa.; *St. Louis, Mo.; 
Cleveland, Ohio; Milwaukee, Wisconsin; San Francisco, California; 

*Los Angeles, California. 
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BEHIND THE SCENE 
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WV 
there’s 
Torrin elon 


Air Impeller 


Pre-heating or pre-cooling of plane cabins is one 
of the steps that makes today’s plane service more 





the comfort or convenience of the consumer. How 


about your product? Forced air circulation might 
comfortable and results in operating economies. improve its performance in ways that have never 
A strong draft of warm or cool air, depending on occurred to you. 
the season, is forced into the cabin by Torrington 


Take advantage of Torrington’s experience and 
fan blades. 


research facilities. Submit your problem or ques- 


This is one more example of the many different 
ways Torrington air impellers are used to increase 


the efficiency of the product, or to contribute to 


tion to us and we'll give you our recommendations 
and suggestions. Write us at 62 Franklin Street for 
a free copy of the Air Impeller Specification Sheet. 


“© IRR WN GLO W 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


Air Impellers for Every Purpose 
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Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 
THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
Pr. 0 ; 


- BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO, 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 
NATIONAL CERAMIC CO. 
TRENTON 2, N. J. 


PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 
71 MUIRHEAD“AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E, FIRST STREET, SANDUSKY, OHIO 
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Complete information and technical data on all vari- 
eties of electrical porcelain have now been assem- 
bled for the first time between two covers. This is not 
the story of one manufacturer. Data were drawn from 
all leading porcelain producers, 

This new handbook tells what electrical porcelains 
are~-how they are made—and what the special uses 
are for each of the different types...dry process, 
wet process, refractory. 

It lists and discusses the electrical and mechanical 
properties of each type of porcelain and explains 
how it is possible to produce compounds that are 


\\_ tailored to the precise needs of the application. 


You'll learn too, what factors should be taken into 
account in evaluating an insulator for any given 
purpose; also what is meant by such terms as dielec- 
tric strength, insulation resistance, modulus of rup- 
ture, etc.—and how these values are determined by 
laboratory test. 

More than a hundred typical applications are listed. 
You'll want to check these against your own product 
specifications to make sure that you're not overlook- 
ing any logical use-opportunities. It is an excellent 
piece to file for reference. 


your personal copy of “Electrical Porcelain .... The 


6b Ideal Insulator,” you may address your request (on your 
company letterhead please) to any of the firms here listed. 


. 


BEVERY MATERIAL HAS ITS PLAC 
FOR MANY THINGS PORCELAIN IS BEST 
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Laminated Precious Metals 





make these things possible... 


s Desirable electrical, mechanical or chemical quali- 
ties of precious metals can be added to the strength 
or other desirable properties of base metals, pre- 
cisely where and as required. 


eS Finer, more lasting finishes than are otherwise 
obtainable in base metals. 


SHEET: Sheet is manufactured in any combination of metals and in 
any quality or ratio, single or double plate or striped. A recently 
developed specialty is edgelay. Laminated sheet can be produced as 
thin as .003 of an inch; in widths from 1% inch wide to 6 inches wide, 
and within tolerances of .0001” to .0002” depending on the material. 


TUBING: Because our tubing is actually deep-drawn sheet, its quality 
is easily controlled. Dimensional limits lie between approximately 
015” O.D. to 2” O.D. with wall thickness as small as .005”. Very 
close tolerances can be maintained both on wall thickness and diam- 
eters. Laminated tubing is now used in the electrical industry, for 
electronic applications, high frequency radio parts, delicate instrument 


WIRE: We draw wire to diameters as fine as .005” to .006” depending 
on the material, and the precious metal thickness can be held to a 
tolerance of .0001”. In spite of such small dimensions, such wires are 
often engraved for decorative purposes or shaped for industrial use. 
Laminated wires, available in every conceivable shape, are widely used 


e Precious metai properties of corrosion resistance, 
electrical superiority, and durability can be ob- 
tained without solid precious metal costs. 


& Uniform maintenance of lamination ratios with no 
porosity, pit marks or defects. 


We are able to supply laminated or solid sheet with a fine mirror finish 
suitable for production of the finest precision parts or decorative pieces, 
Sheet or strip is supplied coiled or flat according to the customer's 
specifications and depending on the dimensions. From this sheet prac- 
tically any form or type of product may be produced. 


assemblies and in the chemical industry, for non-corrosive containers 
and conveyors. In addition to round tubing, almost every other con- 
ceivable shape may be had, whether rectangular, octagonal, or star 
shaped, etc. Rings, sleeves and jackets are quickly and- economically 
cut from laminated tubes. Machining and forming operations can often 
be eliminated or reduced by the use of specially shaped tubing. 





in spectacle frames, in various instruments, for formed plated springs, 
low cost electric wire (silver coated steel), radio electronic parts, 
where expansion must be held to a minimum (silver on invar), and in 
chemical apparatus when corrosion must be prevented. We also make 
solder wire and preformed rings for straight line production. 


To assist you in the application of our products to your products we are maintaining 
a staff of thoroughly experienced metallurgists, chemists, designers and consultants . . . an 
up-to-date research and testing laboratory . . . and a splendidly equipped tool room. These 
are all at your service to cooperate with your own staff to the full extent of our facilities. 


Your inquiries are cordially invited. Ask, too, for a 
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SHEETS - WIRE + TUBING + SOLDERS + FABRICATED PARTS AND ASSEMBLIES 


D. E. MAKEPEACE COMPANY 


copy of our new descriptive folder on silver solders. 


» PRODUCTS 


Bere eee rte cee en ea ka oh iT ae 


Main Office and Plant, Attleboro, Massachusetts 


NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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Mone anp more through- 
out industry, the name Fair- 
banks-Morse is becoming 
synonymous with dependable 
motors. 


On countless difficult jobs 
Fairbanks-Morse Motors have 
proved their outstanding quali- 
ties. However exacting the re- 
quirements, however heavy the 
service, users find that these 
motors have the efficiency and 
the stamina that mean econom- 
ical, uninterrupted power. 


Like so many motor users, 
you, too, can invest in Fair- 
banks-Morse Motors with con- 
fidence. 


Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
Chicago 5, Illinois. 





airbanks-Morse 


A name worth remembering 


Diesel Locomotives + Diesel Engines 
Scales - Motors * Pumps ° Generators 
Magnetos - Stokers * Railroad Motor 
Cars and Standpipes « Farm Equipment 





























-. all_under one roof 











Printloid is a four-in-one out- oe 

fit that brings you complete a 

plastic fabrication - 
Printloid eerie “atic maserials of Vinylite plant. Experi handle your 
covers all as. silk-screem ss om Lucite Com- SS job from the initial des it 






examples — 
and an edge- 
plete supervision , 


] engrav 
lit pei Prinloid — ° 











oy - & Results?- No shopping 
cndasd: no wasted time. Tn- 
stead, better design, uniform 
control and lower costs with 
Printloid engineering super- 
vision at every step of the job. 


Brad 





FORMING 


Radio Dial windows are a Print- 
loid specialty, and we have made 
millions for the country’s largest - 
radio manufacturers. Printloid 
has — for 
every industry, (<2) 
producing fin Zz 
ishéd products 
as well as ‘sub- 
assemblies. 


MACHINING 


Printloid is ex- se 
perienced in pre- Le) oy 
cision work to 4 
3001” in all ma- 

chining and finishing operations. 
i of our complete facilities 
is 2 ch through spindle lathe 
annie for machining. 






PRINTING AND DIE CUTTING Le aS 


Limitless possibilities of print- 
ing, from line cuts to four color 
process printing, are yours at 
Printloid. Die Cutting facili- 
ties range from 
steel rule dies 
to hydraulic 
presses for 
heavy plastic 
sheets. 





DESIGN AND 
ASSEMBLY 


Printloid ex- 
perts work to 
your specifica- 
tions or execute your original de- 
signs. Displays have been created 
for leading national advertisers. 
Our engineers invite you to con- 
sult them on your problems. 


sil 


ml 
a 






PRINTLOID, INC., DEPT. L. 


story of complete plastic production un- 


der one roof. Includes a useful Plastics 


Glossary. Write for your copy. 


93 Mercer Street, New York 12, New York 


The new Printloid catalog tells the 
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Helpful Reference Data 
for Use of ‘PACKAGED ENERGY” 


Of special interest to engineers and product designers—here are two 
helpful reference charts, shown in reduced size above, on the energy product 
and physical characteristics of permanent magnets featured in the latest 
“Permanent Magnet Manual”, prepared by Indiana Steel Products Company. 

This manual contains valuable technical data on uses and applications 
of permanent magnets; modern materials and methods of fabrication— 
including complete information on the facilities of the Indiana Steel Prod- 
ucts Co., the world’s largest producer of “Packaged Energy”. Ready for 
prompt mailing to any firm or individual considering commercial magnet 
application, this manual is available without cost. 

More than 24,000 applications of “Packaged Energy” have been 
developed by our engineers. They are intimately acquainted with all 
‘grades of permanent magnet materials and problems of design and appli- 
cation. You are invited to consult with them without obligation. 


Write for your free copy of ne 


Psi 
¥) 


n 


“Permanent Magnet Manual No. 3“ today! WN 


my é } 
Producers of Packaged Energy a 


we 


~~ PRODUCTS COMPANY : « « 


Copr. 1946, The Indiana Stee! Products Co. 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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up to 1000 
solderless electri- 
cal connections 


BURNDY HYPRESS - 


(Pneumatic Foot Operation) 











@ One operator attaches up to 1006 HYDENT connectors per 
hour. 


@ Multiple 3-groove die accommodates cables from +22 
through #10 without die change. 


@ Press tilt and wide jaw opening permit full vision of work 
and facilitate ease and speed of operation. 


@ HYDENT connectors used are of one-piece, pure copper 
construction . . . high electrical efficiency and mechanical 


strength. 


@ Full details from your local Burndy represeritative, or by 
writing Burndy Engineering Co., Inc.,.107G Bruckner Blvd., 
New York 54, N. Y. 





BURNDY ENGINEERING COMPANY sss 


In Canada: Canadian Line Materials,-Ltd., Toronto 13. 
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If you have 


—a product to be manufactured 
—a product partly developed 

—an idea for a new product 

we'd like to talk with you about it. 


FOR nearly two generations we’ve been making 
small electrical and electronic -products. We're 
skilled in precision metal working—efficient in as- 
sembly—proud of our New England craftsmanship. 


Because we manufacture many tailor made 
electrical systems for special installations, our 
design and engineering staff is unusually 
adequate and capable. Skilled in taking the 
“bugs” out of new developments—quick 

to spot opportunities for more eco- 
nomical design that will reduce 
‘costs and speed up production. 





Whether you are looking for a man- 
ufacturing source alone, or for a man- 
ufacturer who is able to produce, finance 

and sell your product, you'll find that we 

are an organization ready to do the job. You'll 
also find us receptive to the outright purchase 
of your product—or your new product idea. 


We recognize that any manufacturing and dis- 
tributing agreement must be-as profitable to you 
as it is to us. Our dealings will be on that basis. 
Answer by letter only—and write us as fully as 
possible. The information which you give us 
will be held in strict confidence. 


2 pk WoO 


PRESIDENT 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





A MESSAGE TO THE ELECTRICAL INDUSTRY 





lO 


IN THE 


€» AVAILABILITY OF RAW MATERIALS 


é ADEQUATE SOURCES OF POWER 


Big ADVANTAGES 
OFFERED INDUSTRY 


UNION PACIFIC WEST 





© HEALTHY LIVING CONDITIONS 


vi GOOD SCHOOLS 


© OPPORTUNITY FOR DECENTRALIZATION 8) GROWING CONSUMER MARKETS 


©} NON-RESTRICTIVE LEGISLATION 


LARGELY NATIVE-BORN LABOR 
AVAILABLE 


* 
Union Pacific—the Strategic Middle Route 
—unites the East with the Mid-West, 


Intermountain and Pacific Coast states. 


It has facilities and equipment designed to 
meet industry’s heaviest demands. Trained 
traffic men offer a helpful, cooperative 


service to all shippers. 






Ti 


= TH 
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© INCREASING INDUSTRIAL DEVELOPMENT 


Q) FAVORABLE DISTRIBUTION FACILITIES* 


For information regarding western indus- 
trial sites, write W. H. HULSIZER, Gen- 
eral: Manager of Properties, Department 
101, Union Pacific Railroad, Omaha 2, 
Nebraska. 


be Specific ~ 
say Union Pacific 


UNION PACIFIC RAILROAD 
The Sttalegic Middle Laute 
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SOME OF ITS SPECIAL AD 





JUST THE ANSWER TO YOUR PARTICULAR PROBLEM 





Remenbar: 


The pieces shown above (one-half actual size) in 
* current production at Powdered Metal Products 
Corporation illustrate a few of the many varied shapes 
which can be molded in PMP Z-10 steel material. Parts 
molded from this material can be hardened to a Rockwell 
reading of RC 60. Cams, gears, latches, keys, bushings and 
similar parts, usually required in large quantities and closely 
uniform in dimensions, are especially adapted to this 
method and material. What the picture cannot show, but 
what you are vitally concerned with, are the manufacturing 
advantages you receive when you have us make such parts 
for you. Some of these advantages are briefly set forth in the 
panel at the left.:Do these properties interest you? Our ex- 
perience and facilities applied to your special requirements . 
may effect substantial savings and product improvement. 
Let’s talk it over. 






POWDERED METALLURGY 
HAS DISTINCT 
ADVANTAGES 


j 
Simplified production — Extensive 








machining eliminated — High 
uniformity to close dimensional 
tolerances. 
































Controlled characteristics — Den- 
sity, Ductility, Hardness, Special 
Alloys, Combinations of metals or 
metallic and non-metallic elements 
to meet any requirement. 







Let our Engineers and Metallurgists 
aid you in taking full advantage of 
these features. 











POWDERED METAL PRODUCTS CORPORATION 


7800 W. BERENICE AVENUE, CHICAGO 13, ILLINOIS 
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2 drafting room techniques 


that save Time, babor, and dollars in the office. 

















Ever stop to think why a Draftsman 
always draws on translucent paper? 


It’s done so that reproductions can be 
made quickly in an Ozalid machine, or 
in blueprint or similar equipment. 


In these units, light rays penetrate 
the original, exposing sensitized paper 
beneath. Then, the print is developed. 


Opaque originals cannot be repro- 


r for office forms, 


/ 


duced in this economical manner. They 
must be copied photographically—and, 
by comparison with OZALID’s unique 
Dry-Development, this takes 65 times 
as long! And you receive only a negative 
—not a positive! 

No wonder leading companies have 
changed to translucent forms . . . so that 
Ozalid could be utilized in all depart- 
ments as well as in the Drafting Room! 











1. Use translucent pape 
reports, stationery. 
want reproductions, ¥ 
INTS IN AS LITTLE AS 9 
astest technical reproduction proc- 
; LE—allowing you to 
different colors— 
lifferent materials 


ou can get 
Then, whenever you ee 
POSITIVE OZALID PR 
Besides being the f nese 
ess, OZALID Is THE MOST. V so . 
make 10 different types. of eee 
black, blue, — . _— an 
foil, or him. : 
een a OZALID PRINT has its advantages} ou 


use the one best suited for the job at hand. 















See samples of the 10 types of OZALID PRINTS and 
learn the whole story. Write today for free booklet 53. 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 






2. If originals are opaque, mak 
translucent “Master. erate 
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JOHNSON CITY, NEW YORK 
Ozalid in Canada— Hughes Owens Co., Ltd., Montreal 
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i] THOSE VARIATIONS 


5 ; ol’ in PRODUCT QUALITY 





@ Here are five efficient and dependable “supervisors” of 
quality control which can help you get highest quality 
at low production cost. They will aid you in saving time 
and money, and in eliminating waste. 

Our engineers can help you with your special quality 
control requirements. They will be glad to discuss them 
with you. Call our nearest office, or write Special Products 
Division, Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


























CATCH THOSE INSULATION FAULTS 
BEFORE THEY LEAVE THE FACTORY 




























maintain uniform characteristics in 


: terial without marri th face. | 
your apparatus. Bulletin GEA-4169. et ee ne | 
} 


A gage head is placed on the surface 
(flat or curved), and an instrument 
indicates the thickness. Three types of 
gage heads are available for the sensi- 
tivity desired. Bulletin GEA-4363. 


MATCHES SURFACES 
—AT LOW COST 





The G-E insulation-resistance meter 
will insure uniformity of your insulation 
materials during the manufacturing 
process. It measures insulation resist- 
ance over a range of 0 to 20,000 meg- 
ohms. Tests on apparatus already in- 
stalled indicate condition of insulation, 
so that correction can be quickly made. 
Also makes possible study of effects of 
temperature and humidity on insula- 
tion. Small, compact, portable —con- 
venient for production and service test- 
ing. Simple and safe to operate. More 
details are given in Bulletin GEA-4174. , 


STRAIN, PRESSURE, 
SHOCK .. . VIBRATION 








Save time, reduce production cost, 
avoid waste ... with G-E standard 
roughness specimens. They provide a 
standard objective reference by which 
roughness and appearance of various 
finishes can be designated. Help reduce 
production costs by facilitating selec- 
tion of roughest allowable finish. A 
quick, convenient method by which 
engineers, inspectors and mechanics can 
determine whether surfaces meet speci- 
fications. Bulletin GEA-4335. 











7 


The strain-gage amplifier helps to 








measure these by amplifying the electric 
output of suitable detector units. Sup- 
plies sufficient electric output for record- 
ing or indicating instruments. By using 
this amplifier, oscillograph records can 
be made of strains, vibrations, ac- 
celerations, shock, pressure which may 
vary in frequencies from 0 to 1000 
cycles per second. Easy to use and 
adjust. Write for Bulletin GEA-4226. 


IT’S EASY TO INSPECT 
FERROUS MATERIALS 


NEED TO MEASURE THICKNESS? 


fl 


Be sure coatings or sheet materials 





General Electric Company, Section 800-21 
Schenectady 5, New York 





Please send me the bulletins checked below: 





0 GEA-4174—Insulation-resistance meter 


Here’s a quick, simple, non-destruc- 
0 GEA-4169—Magnetic comparator 


tive way to maintain close quality 
control of apparatus such as rods, bolts, 
springs, and small fabricated parts. 
The G-E magnetic comparator tests 
these parts and compares them to a 
preselected standard. Helps you to 
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are of adequate thickness (but not too 
thick or wasteful). The G-E thickness 
gages will measure thickness of paint, 
copper plating, sheets of glass, plastics, 


0) GEA-4335—Standard roughness specimens 
0) GEA-4363—Thickness gages 
0 GEA-4226—Strain-gage amplifier 










paper, and other non-magnetic ma- RA csi: it cecbanbledncodicioanteonschlbinieecacnbadbtetiantinias 
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SED STEEL co. 


Sst Worcester 4, Mass. 
FASHIONED SINCE 


Denver, Detroit, Fort Worth, 








Worcester 


606 Barber Avenue : 
STEELS AND OTHER METALS co.o 
srgnta, Buffalo, Canton Obto, Chicage, 
New York, Philadelphia, Syracuse, Toronte 





1883 


ALLOY 
Representatives 1” Alexandria V' 
Indianapolis, Les Angeles, 


> 
RK 22772771 
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SELF-SEALING TO 


—with the Red Elastic Collar that 


protects the threads against Liquid Seepage 


Moisture cannot penetrate the Red Elastic 
Collar. Study the heavily corréded bolt 
and nut assembly in the unretouched test 
photograph. It has been subjected to the 
equivalent of three years’ exposure to mois- 
ture ...to industrial smoke and grime... 
to climatic change. Study the same bolt 
with the nut removed. Look at the bolt 
threads that were inside the Elastic Stop 
Nut. They’re as good as new! Why? Be- 
cause the Red Elastic Collar 

protects them permanently 

against Liquid Seepage — and 


Corrosion. Elastic Stop Nuts are easily 
removed because they cannot ‘rust solid’. 
They -prevent fasteners from failing be- 
cause of corrosion weakened threads. 
Here’s a challenge: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts — FREE, in 
experimental quantities. For further in- 
formation or literature address: Elastic 
Stop Nut Corporation of America, Union, 
New Jersey. Representa- 

tives and Agents are located 

in many principal cities. 


(ort 


OF BOLT THREADS 





The RED ELASTIC COLLAR 
— denoting an ESNA product — 


. .. is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar. This 
threading action produces a com- 
pressive, radial-reactive pressure 
against both the top and bottom 
sides of the bolt threads . . . insures 
a permanently tight, full contact 
between the bolt and nut threads 
...and makes all Elastic Stop Nuts 
self-sealing against Liquid Seepage. 

As a result, all Elastic Stop Nuts 


protect permanently against thread 
corrosion. 


ELASTIC STOP NUIS 


INTERNAL 
WRENCHING 


PRODUCTS 
JUNE 1946 


OF: 


ELASTIC 


STOP NUT 


CORPORATION OF 


ANCHOR INSTRUMENT SPLINE CLINCH eas, GANG CAP 
MOUNTING CHANNEL 





AMERICA ‘| 
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’ Paper shapes, drawn or laminated, can be prepared to precise specifications. 
Fine tolerances are maintained and pronounced economies can be effected in 


large and small parts for your products. 


Heminway Corporation maintains a department of design to assist your engineers 
in patterning new parts of drawn and laminated paper board. Among our com- 


plete custom services we offer: 


@ DESIGNING @ PRINTING 
@ DIE CUTTING @ LAMINATED SHAPES 
@ DRAWN PRODUCTS @ ECONOMICAL PRODUCTION 


ELECTRICAL MANUFACTURING 
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© Heavy duty Mtg _" oun dhe al Ges eee ee es ee ee es oe ee ee ——— = a = oo me ee 
v . 

Prod. Multi-tool Lathe (not MAIL TO DAY * LATHE CHECK LIST 
automatic). These heavy duty 

ee ntity oe a aan To War Assets Administration: (These key letters correspond to the ma- 
Boston, and New Orleans offices Please send me information on the types of lathes checked at the chines listed in the table above. Simply 

of War Assets Administration. For right. | am also interested in the availability of the following types check those in which you are interested.) 


details contact any W. A. A. office. 


Veterans of World War li— 


To help you in purchasing surplus Name. eeeeeeeeeeeeeeeeeeeeeeeeee - Telephone No.. eeenveee 
property, veterans’ units have Firm 
been established in each War e*eeeeeveeeeeeeeeeeeee eee eeeeeeeeeeaeeeeeeeeeeaeeaeeeee QQ 
Assets Administration Regional Ad —— ——_ = 
Office. : MOUs vb0u bs 0 dekes keeeaen des scabies + Geanke eres eee 
COs cece e*eeee eeeeseaeee eeeneeeaenee on cs iets temewa Ks : 
*For War Assets Administration address, see 4th page of this advertisement. 6 lieteicidatie 1 11 
277-4 277-4 


SPECIAL LATHE BUYS! | OM dee ceils 








These 4, 5, 6 and 8 spindle machines or 





QUANTITY equivalent (see table) ore located in 
alaam AVAILABLE Chicago, Cleveland, Detroit, Nashville 
Now and St. Louis offices of War Assets Ad- 

ministration, Ask any W. A. A. office. 






Heavy Duty Mfg. and Prod. Muilti-tool, not automatic 


Single Spindle, Horizontal, Platten type 
Single Spindle, Horizontal, Turret type 


Multi Spindle, Horizontal 4te 8 
Spindles 


Multi Spindle, Vertical 6108 
Spindles 


Auto. between centers chucking, horiz. single spindle All sizes 
Speed Lathes 1/6 to 5 HP 


Turret Lathes 7 All sizes 

















GOVERNMENT-OWNED 
SURPLUS PRODUCTION 
EQUIPMENT 


modern production equipment is the large inven- 
tories held by the War Assets Administration. Built 
for war, basic machine tools such as these lathes are 
ready to serve in peace. Hundreds of items are 
available now, priced for quick sale. You can do 
yourself and America an important service by putting 
this idle production capacity to work as quickly as 
possible. Check this and the following three pages 
carefully and act at once to secure equipment you 
can use profitably. 


An immediate source of additional or more. 


of lathes not listed in this advertisement: 


we o.,,  —— 


PM sine heesciog tte me | Q @O 


OS LL LS ee eee ee eee 


' 


| 


























External Thread Grinder. This modern 

is available in all standard 
sizes, 635 machines in all. Located in 
Boston, Chicago, Cleveland and De- 
troit. Simply contact any W. A. A. 
Regional Office for complete details. 


Bench Drill. Sensitive, single spin- 
dle, round column type; available 
up to 22" swing in capacity under 
4", from 16" to 24" swing in 
capacity from %" to 1". Located 
in Boston, Birmingham, Cleveland, 
Charlotte, Detroit, Minnecpolis, 
New York, Oklahoma City, Phila- 
delphia, San Antonio and 
St. Lovis Regional Offices. 





External Cylinder Grinder—Pig This is 
















a Norton model but other mg are also 
available. Total invento in Boston, 
Automatic Screw Machine-Ber. The ma- Chicago, Cleveland, Despit, Philadelphia 


and St. Lovis amouns@ 1730 machines. 















chine shown is a model "B"” Davenport 
tool with 5 spindies. It is available ig 
sizes able to handle stock from 1" ¢ 
Machines are warehoused in B6 
Chicago, Cleveland, Detroit, New ‘York, 
Philadelphia and St. Louis. 






——— 





Horizontal Boring, Drilling and Milling Ma- 
chines. Here is another illustration of a 
machine typical of an entire class of machine 
tools available in large quantity at many 
W. A. A. Regional Offices, in standard makes 
and sizes. 

















Vertical Profiler — 2 spindle type. Typical of gq 
large number of 1, 2, 3, and 4 spindle machin 

is the milling machine shown here. These machigit 
are available in Boston, Chicago, Clevelditd 
Detroit, New York and other Regional O 
See list (next page) for other types also ig 


















BASIC TOOLS 


GOVERNMENT-OWNED SURPLUS PRODUCTION EQUIPMENT 


(second in a series of 4-page advertisements designed to inform industry of available machine tool surpluses) 


Here, by the hundreds, are the tools you need to modernize your production and 
establish new enterprises—available now at low cost—at a time when a war-dev- 
astated world is exerting the biggest demand for goods and services ever known. 
You owe it to yourself, your organization, and your fellow men to put this productive 
capacity to immediate use. So check this list carefully. Find out which of these basic 


tools will help you solve immediate production problems. Then clip and mail the expe- 
diting coupon to the nearest War Assets Administration office listed on the next page. 
War Assets Administration is a government agency specially created to help you 
apply War Surpluses to post war needs. 


CHECK LIST OF SPECIAL MACHINE TOOL BUYS! 


Here are a few of the many thousands of machine tools now available 
through War Assets Administration. 





















Quantity 










100,000# and over 

































TYPE SIZE OR CAPACITY | Available 
Leateeniatieaiimmuaielliaae tal —., 
Race Radiuvs—External 118 
Pickling All sizes 
Race Radius—internal 72 
Y- Vertical—Single Actio 
Contour Profile 7 azz Vaideud-Dechiohatieal § to tee a 
Avto—Bar—Single ° 
— st Up to 114" cap 1978 BB— Rieti Pertette es 
Auto—Bar—Fi 
Spindles e Alll sizes 1515 cc Sa ‘ 
Auto—Bar—Eight t pp— Magnetic (Magnaflux) 
Spindies 1%" and Over cap. 380 Balancing Machine Static " 
Pamagraph— Boring, Drilling & 
2 Dimensions 70 —_ 
. Milling Horizontal Under 3" to 6" 
a = Boring & Turning Drills| Vertical Under36"to120"Swin 
Flat Surface Only bog Diam. lap plate 107 ~~ ne ae 
Floor Type to 10 HP. 1479 findaeubie 
Speed Type Teer vane Machines single end Under 8" to 14" 
Circular Cut-off 250 
double end. Under 8" to 14" 
Belt Drum & Disc ya Box column— Under Yo" Cap. 
single spindle a 22" Swing 
Vertical—1 & 2 Spindle 457 te 1" Cap. 
Herizontal—1 Spindle 259 16" to 20° er == 
Bolt Retary—1 Spindle 390 Round column 
Double End—Horizontal 112 single ial 
t 
141 - machine pools 1° 
v 
External & Internal Up to * Diem. oe ted in the follow weoee? 
Spur—External only \ interes weoonee® ° 
NG COUP am ee eee? 
Spur & Helical— EDITIN . Circle our \ist eee? eae? . 
External & a | <4 EXPED e your yime ove ncluded in Y go ndnee? ° 
Spur & Helical— to conserve above 9° oes i  aandent 
External only i Us pate chines ' mail to ¥ “Al 59 9en tt goons 
rmcrine' bY Ke ners re interest© ce.* ~ ag9a008*? caaseet”” 
. i e wooee? ° 
aintmertpatr a BY Sen YOU O° agonal OF rion on he iueet te 
Grinding ah e adv nce ovr ickly. a aanwete™ Tel. Noes °° 
and inform _gsseteeee oe 
meess**** aoeene?” 
jnistration® rhe  ectiowing We eoee? eee? ° 
$52 plus st ks ey 'o- ajar ee? oonstt 
nave ' 2 Where ot Firm. +*° iaoenee” ene 
7 . ma i ondition pagenner geoee? 
\ circle What is ; 1,153.8 CU N, padres: ** “States -00°°* gr 
*KEY letters are provided for yourcon- © ©%* £, F,G.*™ Vv , ve Mee oe Be hs Bs eas ee es 
venience in filling out the coupon to the | A, B,\: UR, yu U, ¥: GG, Ger Administration oddrest, #8 
' 
right. They do not refer to any other \ O, P, cc, DD, EE, NN, *For es verte 
listing of surplus property. If used in \ AA, B j KK, LL, SS ° 
contacting War Assets Administration \ HH, i, J, QQ Rr = 
Regional Offices by letter, wire or phone, O P, ‘ XX ZL. 
' OU, ww : 
please refer to this advertisement. \ : 







Up to 32" Swing 


4" to 16" 















All items shown on this and preceding three 
pages ore offered subject to prior sale. 
This surplus property has previously been 
advertised and offered to prior claimants 
including Veterans of World War Il. 


0 Horizontal Hand- 
Feed Millers 


For this and all the machine 
tools shown in this adver- 
tisement, simply contact 
your nearest War Assets 
Administration Office listed 
below, using the coupon 
provided. That office will 
know that large inven- 
tories of this miller, for 
example, are available in 
Boston, Detroit, Kansas 
City, and New York and 
how to get one or more 
for you. 


MILLERS 


GOVERNMENT-OWNED SURPLUS PRODUCTION EQUIPMENT 


These milling machines, and the other surplus machine tools shown on the 
preceding 3 pages, were productive enough and modern enough to win 
history's biggest war. They were versatile enough to turn out some of the 
most intricate weapons of all times. As they stand —some used and some 
unused—they are the largest untapped source of peacetime produc- 
tivity and profits in the U. S. today. With them you can modernize and 
speed up your production or establish new enterprises at lowest cost. 
And it’s easy to do. As a first step in acquiring these machines, simply fill 
in and mail the coupons on this or the preceding 3 pages. 





© Horizontal Miller (knee type) These 
mochines are located in quantity as follows: 
#1; under 28" Table Travel; New York, Bos- 
ton, Detroit. $2; 28" to 34" Table Travel; 
Detroit, Cleveland, Boston. #3; 34" to 42" 
Table Travel; Detroit, Cleveland, Chicago 
and Philadelphia. #4; 42" to 50" Table 
Travel; Detroit, Cleveland. #5; over 50" 
Table Travel; Detroit, Cleveland, Chicago. 


= 
\ FREE INFORMATION 


To War Assets Administration: 

Without obligation, please send me de- 
; tailed information on the milling machines 
| checked at the right and on the following 
| types not included in your list: 


] 277-4 


Planetary Milling Machines 
Spline Millers 





MILLER CHECK LIST 


(These key letters corre- TO a <3 0s bwreek 6 osGeeu ee bobs 
spond to the machines listed 
in the table above. Simply 
check those in which you 


are interested.) Tel. Nove e ceccecciccccscccececs 
© @ €: PGA iva vee btn wencmnaeni sae 
© G @ AGRE. 5 206 au eVRbnAs dev en eee 
@ @ @ City. ceeds ccecceves occccccceee 
© @ @& GOD ios saab h ev eneiesvngs oe 


QUANTITY 


CAPACITY AVAILABLE NOW 


All sizes 
#1 to #5 
#1 to #5 
All sizes 


All sizes 
All sizes 
1 and 2 Spindles 


12" Work Dia, 
and up. 


Up te 20" 


6" Work Dia. and up 


War Assets ApMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 
Offices located at: Atlanta - Birmingham - Boston - Charlotte - Chicago - Cleveland + Dallas - Denver - Detroit 


Helena - Houston «+ Jacksonville - Kansas City, Mo. + Little Rock + Los Angeles - Louisville - Minneapolis 
Nashville - New Orleans - New York - Oklahoma City - Omaha - Philadelphia - Portland, Ore. + Richmond 


es 


St. Louis » Salt Lake City - San Antonio + San Francisco + Seattle - Spokane + Cincinnati - Fort Worth (Tel. 3-5381) 


























“TWISTING” A WAY 
INTO TIGHT PLACES 


Mechanisms used to actuate war 














equipment had often taxed the full 
resources of springmaking science in crowding spring action into small 
spaces. In the case of large springs, the need for reducing total weight 
yet maintaining the same load resisting characteristics involved care- 
ful choice of material as well as shape of spring. While from a spring-life 
standpoint such crowding should be minimized, Gibson engineering skill has time 
after time built rugged, precision springs to meet just these severe condi- 
tions. No matter where or how your spring must work, it pays to have at 


your service, the all-round experience of Gibson spring engineers. 


The WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORP. 


1800 Clybourn Avenue, Chicago 14, Illinois 















LOUTHAN SX-1 | 


. 
STEATITE LOW LOSS INSULATION ASSEMBLING and SERVICING 


with WALKER-TURNER 
FLEXIBLE SHAFTING 


@ You're free to place controlled elements wherever 
good design indicates . . . when you use Walker- 
Turner Flexible Shafting in your products. Flexible 
Shafting goes around curves and over obstacles— 
takes up less space than complicated gear systems— 
centralizes controls for convenient operation. 
Walker-Turner Flexible Shafting is scientifically en- 
gineered and carefully wired to produce smoother 
power flow, sensitive control and trouble-free op- 
eration. Write for further information. 












% For RADIO Communication Use. 


% HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 


%& Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, U. S. A. 







ILSCO | 
ELECTRICAL 
CONNECTORS 


| 
Simplify METHODS OF 


WALKER-TURNER CO., Inc. 


PLAINFIELD, N. J. 









100% 
CONDUCTIVITY 
Due to the 99% pure 
electrolytic copper 
drawn right in our 
plant from seamless 
copper tubes . . . even 
with overload you'll 
get 100% satisfaction. 


Write for Catalog 


WSCOczme Tae 6 FLEXIBLE SHAFTING 


CINCINNATI, OHIO i FOR REMOTE CONTROL AND POWER TRANSMISSION 


JUNE 1946 








“ANOTHER LINDSTROM PRODUCT” 


Rotor assemblies, consisting of lamina- 
tions blanked out on our specially 
designed dies, and held firmly in place 
on the shaft with the Lindstrom pat- 


ented washer. 


complete—ready for 


winding—no staking or 


notching necessary. 


They come to you 


The high standard of workmanship 








that has made Lindstrom motor and 
transformer laminations so popular is 
attributable to the fact that we make 
our own intricate dies 
and tools to rigid specifi- 
cations. 


In addition to laminations 
we make copper segments 
for commutators; also brushholders. 


SEND US SAMPLES OR BLUEPRINTS FOR ESTIMATES | fs 


Turn your lamination troubles over to 


THE LINDSTROM CO. 


BRIDGEPORT 5, CONN. 


Illustrations showing two fypes of lamina- 
tion dies made in our 
LINDSTROM way 








own shop — the 











‘*Wobblies’’ 
: of static and 

ae? 2 dy-namic un- 

=A*° balance are 
nobody’s friends — yours or 
your customers. That is why 
improved standards, and 
sales opportunity as well, are 
. bringing so many manufac- 
turers: to BEAR-BALANCING 
of rotating parts. Bear-Bal- 
ancing is more economical. 
Any shop hand learns Bear- 
Balancing in less than a day. 


Bear Balancer 
Model 340 
handles most 
balancing work 
in this industry. 





STATIC AND DY-NAMIC BALANCING MA ACHINES 





302 


Bodies are accurately bal- 
anced, statically and dy- 


mamically, to any recognized 


standard, and the operation 
fits readily into production 
sequence. All Bear balancers 
are widely adaptable within 
their range, all are very rea- 
sonably priced. Write for 
brand-new Bear literature... 
chase Wobblies, improve both 
product and sales! BEAR 
MFG. CO., Industrial Div., 
Dept.EM, Rock Island, Ill. 










Powder | Metallurgy 














MOULDED METALS COMPANY, INC. 


Powder-Die Pressed-Metal Parts to Your Design 


Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 
Cams - Gears - Special Bearings - High Conductivity Alloys. 


Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 
up to 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 


32 Sunset Avenue Watertown, Connecticut 





Powder Metallurgy 








FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, —_ Rectifier and Thyrotron Connectors, High 
Voltage Tube Sockets ets. tron Core KF Chokes, Quortz G Polys: 

Insulation ha Variable Meter Type Dials, 
luminum Chassis, etc. Catalog Upon Request. 


APNE lene, 
150 EXCHANGE ST 





ELECTRICAL MANUFACTURING 
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TAP SWITCHES 


Close Control RHEOSTATS 


10 Wattage Sizes from 25 to 
1000 Watts, from 1%," to 12” 
Diameter, with Standard or 
Special Features, with Uniform or 
Tapered Windings, in Stock or 
Special Resistances, in Single, Tan- 
dem, or Concentric Units. 


Wire Wound RESISTORS 


Widest Range of Types, Sizes and Ratings in 
Stock and Made-to-Order Units. Fixed, Ad- 
justable or Tapped. General-Purpose, Non- 
Inductive or Precision. Standard or Special 
Windings. Variety of Terminals and Mountings. 
Also Hermetically Glass-Sealed Resistors. 


High Current TAP SWITCHES 


Compact, enclosed, all-ceramic, 
rotary, non-shorting, multi-point 
Selector Switches. 5 Sizes rated 
at 10, 15, 25, 50 and 100 Am- 
peres 150, 300 V.A.C. As few 
as 2 or as many as 12 taps. 
Sizes from 1%" to 6” Diameter. 
Single or Tandem units. Also Open 
Type Tap Switches in “shorting” 
(commutator) and ‘“non-shorting” 
units. In Stock or Made-to-Order. 


Send for Catalog and 
Engineering Manual No. 40 


Write on company letterhead 
for valuable, helpful guide in 
the selection and application of 
rheostats, resistors, tap switches, 
chokes and attenuators. 


~ 
“ 


~ e \ 
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The complete service available to you at 
Ohmite assures you of the right control units for 
your specific needs. From the many Ohmite stock 
iypes, you can often make a quick, economical 
selection. On special requirements, Ohmite ex- 
perience with unusual applications can be of 
real help to you. What's more . . . you can always 
rely on the knowledge that Ohmite design and 
construction have long been proved in the most 
critical applications under severest operating 
conditions. Yes, there’s good reason to prefer 
Ohmite Rheostats, Resistors, Tap Switches in 
your products or equipment. 


OHMITE MANUFACTURING COMPANY 
4806 FLOURNOY STREET e CHICAGO 44, U.S.A. 


Be Right with 


OHMITE 


RHEOSTATS © RESISTORS 
TAP SWITCHES 





— available 


These Improved 
TIME-TESTED 
SYNCHRONOUS 
SELF-STARTING 
SELF-LUBRICATING 
MINIATURE— 


SYVNGHWON 


TIMING MOTORS 
AND 


TIME MACHINES 





@ Finally released 
from “command” 
Government con- 
tracts. our entire or- 
ganization is again 
geared to produce 
SYNCHRON timing 
motors and _ time 
machines in quan- 
tities which will 
soon equal the pent- 
up demand. Orders 


order accepted. Our 
engineers will col- 
laborate on special 
designs. 





@ SYNCHRON Motors are compactly built, with 
rotor and coil nested in a sturdy, streamlined case 
only 2 3/4” x 1 15/16”. These motors have power to 
pull 8 oz. direct load continuously at 1 RPM, and they 
are pre-tested to operate at 30 degrees below zero 
or 140 above. 


@ SYNCHRON Timing Machines—powered by SYN- 
CHRON Motors—are accurate, long-wearing, and 
easy to mount. They operate at standard intervals of 
1 RPM, 1 RPH, 1 RP12H, and 1 RPD. 


Write for SYNCHRON Catalog, 
complete with engineering data. 


HANSEN MANUFACTURING CO., Inc. 


_ Princeton 3, Indiana 








will be filled in the - 
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WEST VIRGINIA PULP & PAPER COMPANY 


bi E. Wacker [ 


Electrical parts and spe- 
cialties manufacturers will find 
acksonville ideally situated for serving 
rapidly growing postwar markets. 


LOCATION—Southeastern corner of the U. S., strategically 
located to serve the increasingly important industrial South- 
east, interior markets, Gulf and Pacific coasts, South 
American and world ports. 











LABOR —Ample skilled and unskilled labor, largely native-born. 
Many workers skilled in electrical parts and specialties 
manufacture, due to large volume of-war work. 


DISTRIBUTION FACILITIES-Major port and highway center, 
four trunkline railroads, and Intra-coastal Barge Canal. 
Three airlines, and numerous bus and truck lines. 


CLIMATE —Ideal climate permits great savings in construction, 
heating and maintenance, guarantees more working days 
per year. Living is less costly and more pleasant. 


MARKET —Jacksonville’s non-competitive distribution area popu- 
lation of 3,420,770 has an effective buying income of 
$2.626,291,000. The local wholesale trade area population 
of 1,194,891 has an effective buying income of $1,045,792,000. 


Specific industrial and market survey prepared at your 
request. Correspondence will be strictly confidential. 





Dept. B. Industrial Division 
Chamber of Commerce 


Qaclesonville 


FLORIDA 














ELECTRICAL MANUFACTURING 





IS TOUGH TO 
LICK, TOO 













cDO ° 
Yes, the #4 Knurled Point “Unbrako” Socket Set Screws look 
mighty small and insignificant . . . but they can easily lick MI A i) 
points dig-in and hold firm, against even the most stubborn 
vibration! Yet this screw can easily be backed-out with a Reg. U.S. Pat. Off. 


a ft th “L ittle F lI P és 
o DU ese Litrié reriows 

the toughest vibration because they are Self-Lockers—the knurled 

wrench and used again. and again. Made in smallest sizes 


for the convenience of the electronics and smaller instrument 
fields. 


In sizes from #4 to 142”; full range of lengths. Write today 
for your free copy of the “Unbrako” Catalog. “Unbrako” and 
“Hallowell” products are sold entirely through distributors. 





Screws originated with 
“Unbrako” in 1934. 





OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. | 


Knurling of Socket 
JENKINTOWN, PENNA. ‘BOX 594 « BRANCHES: BOSTON «¢ CHICAGO «+ DETROIT ¢ INDIANAPOLIS ¢ ST. LOUIS ¢ SAN FRANCISCO 
| 
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~~ for These Products 


Bases Gears Rollers 

Bearings Guides Structural 

Bobbins Instrument Angles 

Boxes Panels Terminal 

Bushings Insulators —Blocks 

Cams Liners —Boards 

Clamps Plugs —Strips 

Containers Pulleys Washers 

Fair-Leads Punchings Many Others 

Gaskets Rubbing 

Strips 
from These Materials 

=—_— — 

% Laminated Phenolics : * Cellulose Acetates 
—paper % Methyl Methacrylate 
—fabric *% Polystyrene 
—asbestos * Fish Paper 
—wood *% Cork, and 
—fibre glass % Vulcanized Fibres 

*% Neoprene *% Sheets—Rods—Tubes 

~~ Using These Operations 

Assembly Hobbing Shaving 

Blanking Jointing Silk- 

Broaching Machining Screening 

Buffing Marking . Spraying 

Counter- Milling Tapping 

Boring Planing Threading 
Sinking Piercing Tumbling 

Drilling Punching Turning 

Engraving Post Forming Varnishing and 

Filing Reaming Many Others 

Forming Riveting 








FABRICATED PLASTIC PARTS 


® Your products, your firm, your organization will benefit © 
through using the fabricating services of McInerney Plastics 
Company. 


First, you benefit from the economy in cost, because of our specialized 
facilities, skills and engineering. 


Secondly, you benefit from improved parts, their accuracy, close toler- 
ance, better appearance and convenience for assembly. 


Third, you benefit from the speed of precise production, on-schedule 
delivery in whatever quantities required. 


Fourth, you benefit from an unbampered choice of materials best sulted 
to your requirements in application and in economy, because McInerney 
Plastics Company is engaged in fabrication, solely, and has access to 
the latest materials, the best sources and maximum buying power. 


® Your inquiries are solicited for fabricated plastic parts of 
designs simple or intricate, of sizes big or little, from materials 
of any character and in quantities large or small. 


Ask for FREE Bulletin No. 27 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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COTO 
CONTROL WHEELS 


For Prompt Delivery 





Coto Bakelite Control Wheels may again be had in the familiar 244” and 
3%” diameters. They are supplied with aluminum scale complete, or 
wheel only as desired. 


Separate name plates in a wide choice of titles are also available for at- 
tachment on scale or for use over meters. 


We solicit inquiries on quantity orders. 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVENUE ‘PROVIDENCE 5, R. I. 


NEPCO COMMUTATORS 


GIVE GREATER PERFORMANCE 





















ELECTRIC APPLIANCE || 
& HOUSEWARE LINES 


for EXPORT | 


ARROW EXPORT CORP. 


60 Beaver St., New York 4 | 


with its established world wide sales organiza- 
tion solicits offers of manufacturers of electrical 
appliances and houseware lines. 














Because 7 





, 


THEY ARE PRECISION BUILT 
FROM HIGHEST QUALITY MATERIALS 
BY SKILLED WORKMEN 

TO DO YOUR JOB. 


* sk por information oe 


eS 


PAPER MANUFACTURERS CO., Phila. 23, Pa. Rots % ompeednigmeal etter I 
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HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. ; 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 











This smart, attractive kitchen clock, a product of 

SETH THOMAS, owes much of its eye appeal to 

‘ its gleaming plastic case—a Molding of Merit by 
Waterbury Companies, Inc. 

For nearly 40 years Hubbard has been ; : i - : 

making parts like these to meet thousands | Diverse and intricate molding is no problem for 

of difficult applications. Fully equipped } — this pioneer plastic molder because of their wide 

with modern plant, complete tool room, | technical background and extensive knowledge of 

up-to-date heat-treating facilities. materials and methods. 


Send in your specifications and prints, WATERBURY COMPANIES. Inc 
. * e 
or — ~% the results you want to Formerly Waterbury Button Co., Est. 1812 
Sistem siee §=eCccomplish. Dept. C, Waterbury, Connecticut 


ieee M.D. HUBBARD SPRING CO. 


OSCE cos Central Avenue Pontiac 12, Mich. 
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yneni¢e Balancing 


Here’s another example of the way Dynetric balancing 
solves an operational and a maintenance problem at | 
the same time. 
These two photos show the mating members of a 
Diesel engine supercharger. Operating at terrific speeds 
as high as 15,000 to 20,000 r.p.m., even the slightest 
unbalance would cause destructive vibration and im- 
pair the efficiency of the unit. Still worse, it would re- 
sult in bearing overloads and early bearing failure. 
Thanks to the Dynetric principle, extremely accurate 
Se) balance is made possible to eliminate vibration and | 
insure long, trouble-free operation. 
There are practically no limits to the size and weight 
of parts that can be handled—or to the degree of accu- 
racy obtainable—with Dynetric balancing machines. 
If vibration, caused by unbalance in rotating parts, is 
one of your problems, Dynetric balancing will solve it 
wee quickly and at low cost. Write us. 





“~~ 




























GISHOLT MACHINE COMPANY 


1119 E. Washington Avenue 


Madison 3, Wisconsin 















The Gisholt 38 Dynetric is used 
in balancing these aluminum mating 
members for a Diesel engine super- 
charger. It locates and measures un- 
balanced forces and provides for quick 
and easy correction to insure smooth, 
vibrationless performance. 


Look Ahead... 
Keep Ahead... 
with Gisholt 






— 
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ra 


TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS - BALANCERS - SPECIAL MACHINES 
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avoid THIS——— 


CLETALOY FACINGS 


. will give maximum 
length of life to your circuit breaker contacts. 
The arc-resistance, wear-resistance, and tough- 
ness of Tungsten are combined with the 
electrical and thermal conductivity of copper 
to bring this about. Alternative compositions, 
besides copper-tungsten, are silver-tungsten, 


copper-molybdenum, and _ silver-molybdenum. 


CONTACTS 


wm — use THIS 


= 


‘ 


CLETALOY is made to specifications for the 
requirements of each user, providing maximum 
conductivity along with the degree of hardness 
and other properties best suited to the intended 
application. Round, square, rectangular, or 
other standard shapes can be supplied, also 
special shapes made to order. Cleveland-Tung- 
sten engineers will gladly assist in determining 


the right specifications for your purpose. 


CLEVELAND - TUNGSTEN inc. 


SUBSIDIARY OF MOLYBDENUM CORPORATION OF AMERICA 
10200 MEECH AVENUE, CLEVELAND 5, OHIO 
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MODEL 2405 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 








SPECIFICATIONS 


NEW “‘SQUARE LINE” metal case, at- 

tractive tan ‘‘hammered’’ baked-on 

enamel, brown trim. 

PLUG-IN RECTIFIER—replacement 

in case of overloading is as simple as 

changing radio tube. 

a READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 

—5.6 inches long at top arc. 
































NEW ENGINEERING * NEW DESIGN * NEW RANGES 







50 RANGES es REDeDOT LIFETIME GUARANTEE 
Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms on 6” instrument protects against 
r volt. defects in workmanship and material. 






5 A.C. 0-10-50-250-500-1000 at 1000 ohms 


per volt. 
Current: 4 A.C. 0-.5-1-5-10 amp. ee 
6 D.C. 0-50 Giecedamnoees — 0-1-10-50-250 
aacinmee te -10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 
6 Decibel -10 to +15, +29, +43, +49, +55 


Output Condenser in series with A.C. volt 
ranges. ELECTRICAL INSTRUMENT C0. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for comnghete description BLUFFTON il OHIO. 


SIMPLEX 























aT STRIPPERS 
AND CUTTERS 


eCLEAN CUTTING | 


© 



















MPD. BY 


W.H. BRADY CO., Eau Cray 


e PRECISION STRIPPING 





ooo o © 








DON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS 






 QUIK-LABELS “27 
/ * 
FAST WORKING | Mark your wires Faster bir 


QUIK-LABELS code Wires, Leads, Circuits, 
e EASY OPERATING Relays, Parts, etc. faster and cheaper. @ 


| Pre-cut to exact size, QUIK-LABELS come 






The Simplex. Model S-30C Wire in rows on handy Cards. @ Ready to use, 
Stripper employs a unique patented oscillating blade they stik-quik without moistening, replace 
principle, unlike ordinary strippers, assuring a complete slow and costly string tags, roll tapes, 





and clean stripping of insulated covering with single pull decals. seneil eat dab ' ili Se etllh 
of handle. This engineering achievement also insures a slaaie anak oe ee » hy cea eS Orne 
permanently precision adjustment to all types of wire and abrasion, @ Removable *Self-Starter "Strip 
cable in its capacity range until readjustment is desired. | automatically exposes ends of Labels for 
The Model S-30C will accommodate all cables up to %4 you to grasp instontly—no more finger- 


dia., stripping clean without scratching, marring or‘in any picking. @ Time studies prove QUIK-LABELS 






way injuring insulation of internal wires (Model S-130 

available for cable up to 1’ diameter), also indispensable ore Sr aon pb sy 

for stripping parallel wire and heater cord. Send Sample | the job. © QUIK-LABEL Bench Dispenser N | 
Wires and have your stripping problems engineered (furnished gratis) holds Cards for produc- a 
by Wenco. tion operators to code with both hands free. The 


Write for Dealership Plan. 


WENCO: MANUFACTURING CO. 


SIMPLEX WIKE STRIPPERS AND CUTTERS 
(oes ee ee ee a ee eee ee Be ee eg 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
SRE OR ARE RRR 2 NRA OR 


cluding NEMA Colors. 


W. H. BRADY COMPANY 
Identification Specialists 


Ask for your copy of new Bulletin. | Over 165 Standard Markings in stock, in- | 
| zu 
| 3rd and Wells Streets, Milwaukee 3, Wisc. *Patents Pending 
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BOUND BR@K 


GRAPHITED BRONZE BEARINGS 


For those Hard-to-Lubricate Jobs 


Cast bearing bronze inlaid with enduring graphite. Used where the going 
is tough. By covering the shaft with a smooth durable film of graphite, 
“Bound Brook" bearings provide long, care-free bearing service. Use them 
where ordinary oil or grease lubrication is liable to fail because of neglect 
through inaccessibility (cranes), high temperatures (ovens), severe static 
loads (bridges), immersion in liquids (pumps), exposure to dust and weather 
(conveyors); or where oil is objectionable because of contamination (food 
machinery) or oil spatter (textile machinery). Write for descriptive Bulletin. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put. an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 
POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 
Plain Bronze Bearings * Bronze Castings 


RESEARCH AND DEVELOPMENT IN POWDER METALLURGY SINCE 1921 


Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 1901 Santa Fe 
Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
Cations. 

But LAVITE contributes still 
other important safety factors 
Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib. sq. inch 
Moisture absorption is only .00) 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 

*Dielectric strength—235 volts per mil. 


a UL 


tically any shape TO YOUR SPECIFICATIONS 


PRECISION 
Bobbins 


Ondlnoi 


Coil Forms 





| 
Round, Square, Rectangular, any length, prac- 





Made of tough dielectric kraft or fish paper or 
combinations. Spirally wound for greatest strength. 


Die-cut flanges vulcanized fibre securely locked 
a E L A Y S or swaged tube ends. Entire assembly impregnated 
TELEPHONE TYPE. D.C. — A.C. permitting attachment of terminal lugs, meeting 
MIDGET TYPE — AIRCRAFT Underwriters’ requirements. 
SPECIALS 


( @ SPACE SAVING. No insulating strip 


ENGINEERED TO YOUR REQUIREMENTS acai 


Si f: é. 2 C @ @ Larger gauge wire, or more wire of 
ter ing nginecring Orv, nc. same gauge in winding area. 
LACONIA, N. H. @ Minimum coil size for any winding. 


Lightest weight. 





@ Better heat dissipation. Better insula- 
tion. 









@ Do not give rise to corrosion even on 
finest copper wire. 


PeCwracY 
in Washers 
Especially important in electrical products, 
where VIBRATION is an enemy.. 


QUADRIGA QUALITY WASHERS 


— Made exactly to your specifications for 
greatest precision. PROMPT DELIVERY 
any washer material, any type, any quan- 
tity, large or small. 

Also SMALL METAL STAMPINGS, any 
design. 

Send for QUADRIGA Catalog. Many pho- 
tographs. Valuable engineering data. 


| THE QUADRIGA MANUFACTURING Co. 
WASHERS Pig hn flngheh Al bt AO 
215 West Grand Ave. @ Chicago 10, lilinois 






\ @ Reduce threading and winding time. 











Send B/P or specifications. Write 
Ask for new Extended Mandrel List. About 750 sizes. 



















PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 











Also mfrs. of dielectric paper tubes any length, 
any ID or OD, any shape. 






Let us make up a sample for you, without charge. 
! 
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Mi | aan ~» RUGGED screw Terminals 


2 om fees fora RUGGED rheostat 
Been Emcee icity ec enin. 
Al PORCELAIN-LIKE FINISH 







are integral with the mas- 
sive ceramic winding core— 
a great core that gives 25% 
more capacity. These solid 
screw studs cannot be 
deformed nor ripped 
loose. 

And this is only one of 
several exclusive fea- 
tures of this line of rheo- 
stats, ranging from 50 to 
500 watt capacity. 

Our 10 watt and 25 watt 
rheostats also, and many 
different types of Hardwick- 
Hindle resistors, offer other 
exclusive advantages. 

Write us today. Our en- 
gineers are at your service. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. GSTABLISHED 1606 U. $. A. 


AND 


ik-Bake Glossy White @: B METAL SPECIALTIES 


sually fine properties, t 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Ine. 


70-82 Baker Street 
Providence, Rhode Island 




















25 YEARS 


Experience Solving 
Wire Stripping 
Problems. 
What Is Yours? 
Send your problem for 
prompt solution by 
Experienced Engineers. 

We also manufacture 
machines for 
WIRE CUTTING 
SCREW INSERTING 
SCREW TIGHTENING 


Catalog Upon Request 


LEAD-ALL PRODUCTS CO. 
24 E, 21 ST.,N. Y. 10, N. Y. AL. 4-2634 
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THE SEYMOUR MANUFACTURING CO. 


SEYMOUR, CONNECTICUT 











In the 65 years that “Seymour” has manufac- should revise their records to include them 
tured nonferrous alloys, service has reached as major elements of product design, and 
practically every metal working industry. In study their characteristics so as to be able to 
this period, three major wars have drawn make accurate recommendations to engineer- 
heavily upon and greatly developed the use- ing and mechanical departments. Glad to 
fulness of these alloys. Purchasing Agents furnish information promptly. 


sss = 





NICKEL 
SILVER 


NICKEL 
ANODES 


PHOSPHOR 
BRONZE 


PHOSPHOR 
BRONZE 
WELDING 








i 
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ENGINEERING TIME SAVER 


Use 209 Vapo-Vel as an original for 
variations of basic plans. Print the original 
—do not develop—cover with opaque 
paper only the detail to be retained. 

Print again to burn out the undesired detail 
—develop—add the new detail. 


The Frederick Post Company 


3650 AVONDALE AVENUE, CHICAGO 18, ILLINOIS 


aL 


/ Double Locking 


wa Ue 


LOCKNUTS 


...and save money, too! 





assembly 


@ Palnuts are avail- 
able in a full range 
of sizes, in plain, 
parkerized, cadmium and hot-dip gal- 
vanized finishes. Send for samples and 
literature. 


The PALNUT Co. 


66 Cordier St., Irvington 11, N. J. 
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becomes a 
vibration-proof 





AMMONIA. 
DEVELOPED 
e Blue 
e Red 
e Black or 
e Brown 
(transparent) 





DETROIT HOUSTON CHICAGO LOS ANGELES MILWAUKEE 


Slot Lining Simplified 


with CO PAC e 


Electrical Insulating Papers 





COTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat’ 
resistance. Available types include: 


COPACO COPAREX-S § NUNGRA 
100% RAG 100% RAG High’ RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard 30”x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x%2” to 30” width. 


Submit Your Insulating Paper Problems 
Both Old and New to COTTRELL Engineers 


SAMPLES 
COTTRELL PAPER COMPANY, Inc. ON REQUEST 
Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 
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Oil Resistant! Abrasion Resistant! 








Glossy Finish! 


* Approved by 
Underwriters’ Laboratories, Inc. 


FLAMENOL* CORDS have the high quality, Cords a smooth, glossy finish that is easy to 


toughness, and durability to stand long, hard keep clean. 

use. Both insulation and jacket are made of In a wide range of electric products, the 
long-life thermoplastic compounds, resistant use of Flamenol Cords provides added per- 
to water, oils, acids, alkalies, and sunlight. formance benefits that will increase the 


In addition, these compounds give Flamenol satisfaction of the product users. 







Flamenol Heavy-duty Portable Cord gives long, 
dependable service under severe operating con- 
ditions. For portable tools in industrial plants 
and machine shops. 600-volt service. 







qr ie 
HEAVY-DUTY 






. PY 


SS 









ica 
Flamenol .Medium-duty Portable Cord is recom- 
f | ‘omit ia can i ae?) mended for small portable tools, office machines, 


vacuum cleaners, floor polishers, and other medi- 


i t ) | U M ' ) 1 T Y um-duty applications. 300-volt service. 






et 
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Flamenol Rip Cord is extra-flexible, and is 
; | omene | designed for table and floor lamps, fans, and 


RIP CORD small devices. 300-volt service. 
*Trade-mark Reg, U. S. Pac. Off. 


For further information, see the nearest G-E Merchandise Distributor or write Section 
W 665-12, Appliance and Merchandise Dept., General Electric Co., Bridgeport, Conn. 









PRODUCT 
PERFORMANCE 
BEGINS HERE 









For everyday production of 
melted wax, resins, solder or 
compounds of various kinds, 
there’s a Sta-Warm melting tank 
or kettle or pot . . . for you. 


Any practical size or shape! 
With all necessary accessories 
. . . fixed or variable. thermo- 
stats, legs, lids, drains, dispens- 
ing orifices, agitators! 
The point for you to remem- 
ber is; 
THE USER DETERMINES 
HOW STA-WARM BUILDS IT 


Sta-Warm compound melters 
are tailored to your job require- 
ments. Yet every Sta-Warm 
unit meets rigid specifications 
and laboratory tests for high 
efficiency heating and low 
maintenance costs. 


ELECTRICAL 


a 
Tue test of an electrical sheet ant 


comes in the performance of the finished 

















product. And it is here that Newport Elec- 
trical Sheets continue to prove their high 
quality. They punch cleanly; are always true 
to gauge and uniform in physical and elec- 
trical properties. You can depend implicitly 
on Newport for your electrical sheet require- 


ments. Complete details will be sent on request. 


For your cur- 
rent require- 
ments, investigate 
Sta-Warm.- -In-. 
quire, Dept. F. 


NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled 
Steel Sheets—Newport Electrical Sheets—GOHI 
Pure Iron-Copper Alloy Sheets—Globe Brand 
Galvanized Steel Sheets—Newport Colorbond 
Steel Sheets—K CB Copper Steel Sheets—Newport 
Long Terne Sheets—Newport Galvannealed and 
DeLuxe Metal Sheets—Aircraft Quality Alloy 
and Carbon Steel Sheets and Plates. 





SitaWarm ELECTRIC CO. 


565 N. CHESTNUT ST RAVENNA, OHIO 
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wouno PAPER TUBES 


for Coil Cores 


Square @ Rectangular @ Hexagonal 


@ Round @_ Half-Round 
Send for Arbor List of over 1000 sizes 
PARAMOUNT PAPER TUBE CO. 


Triangular 


805 Glasgow Ave., Fort Weyne 4, Indiana 











SOL-REX 


REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


PAL aa WORKS | 


CKSOb 
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, SPRING purchases 


LET RAYMOND RECOMMEND 
a spring with two important objects in 
view: 
1. Best results in operating efficiency 
2. Greatest economy in manufacture 


You save the time and expense of “trial- 
and-error’ methods. You get the advan- 
tage of wide experience in the selection 
and use of spring materials, platings and 
finishes. And you benefit by production 
facilities newly enlarged to give even 
better service, whether your order is 
large or small. 


Call Raymond engineers in at the begin- 
ning of your spring plans for quick, 
dependable results. 


RAYMOND MANUFACTURING CO, 


DIVISION OF ASSOCIATED SPRING CORP. 
CORRY, PENNSYLVANIA 


eR 1-0 -p- hm Ne Te 
RAH ARAM We 








SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
so hl Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


Mu AKRON 
PORCELAIN 


“'2725 Cory Ave., AKRON 14, OHIO 
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-_ "Preferred By The Professionals 
Consult Your Jobber or Dealer 


Ymportant Little Parts | 









UMBER ALL 


. 





NAME PLATE DETAIL PRESS 
MODEL 40 


For stamping details on name plates. Eliminates irregu- 
lar and unsightly stamping on name plates, tags, etc. 
Available in 1/16", 3/32”, 1/8”, 5/32” size characters. 
Dials contain all the letters and figures, diagonal line, 
_and sign, dash, period. No 

experienced oper- 
ator required. Steel, 
zinc, brass, fiber, 
ete., can be indented 
with a name-or number. 
This Press also can. be 
furnished for hot stamping 
on plastics. Carriage Table 
advances one space with each 
impression of the Dial, like a 
typewriter, doing rapid work, 
even spacing and perfect 


bis op TRY TUTTLE FIRST 


Write for Bulletin EM 40 ; 
for Strip Resistors — Porcelain Heating Elements — 
NUMBERALL STAMP & TOOL CO. § Standard and Special Heating Elements 
Pc ee. ae ee LD Rea eee ree 





Model 40 

















| H. W. TUTTLE & COMPANY ° ADRIAN, MICHIGAN 
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QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 









Hermetically sealed 
Oxygen-free contacts 





High pressure of inert 
gas cools and quenches 
the arc. 







Time delays up to 
40 seconds in all 
combinations of 
action. 









For Rectifier protec- 
tion in Broadcasting 
circuits. Delayed action in Motor circuits, etc. 











Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Relays 
and complete line of Mercury Switches 


DURAKOOL, INC. 







1010 N. MAIN ST. 
ELKHART, INDIANA 








For Impregnating 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
famics. 


Light Fixtures. 
For Dipping 





Coils, Trans: 
For Potting 
Radio Transformers, Light Units, 
Condensers. 


COMPOUNDS "2-3: 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3245 Howard St. SKOKIE, ILL. 









MOTORS, GENERATORS 


AND OTHER ELECTRICAL POWER UNITS 


ELECTRIC SPECIALTY co. 


212 SOUTH STREET STAMFORD, CONN. 
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. GET A BETTER GRIP 2 
=on Your Wire Assemblies 
= with ARCORubber-Insulated S 


5 CLIPS and CLAMPS 


i 





Arco Rubber -Insulated Clips and 
Clamps are engineered to provide a 
better grip in supporting and securing 
wire assemblies, conduit and tubing 
for the automotive, aviation, radio, 
refrigeration and other industries. 


Assure a better grip, longer life and 
greater operating efficiency for your 
product by using ARCO Rubber-Insu- 
lated Clips and Clamps to secure wire 
assemblies. Available in Steel, Alumi- 
num or Brass... in any shape... any 
size... any quantity. 


Send Us Your Blueprint or 
Drawing and Advise Requirements 


LMI AMD 


8601 EPWORTH BLVD. DETROIT 4, MICHIGAN 


















MAKE IT A STRONG LINK! 








Springs and Screw Machine Products constitute a most important “link” in 
product design elements. If this link is weak, product failure results—in the 
user’s hands! This is why Peck Springs and Screw Machine Products are 
“engineered” into a design instead of merely being “supplied” for it. Blue 
prints are carefully read with “end use” in mind. The job is set up with 
precision and uniformity is checked throughout the entire run. 


12 GROVE AVE. PLAINVILLE, CONN. 


Decle SPRINGS & SCREW MACHINE PRODUCTS 





























help with any productia 
ening problem,callon Chicago 
Rivet. Here, 26 years’ fast-f 
ening experience is at you 
disposal. Chicago engineege” 
have lowered assembly cogs 
and improved the products@ 
hundreds of manufacturers, 


“Pree FASTENING 


Send us a drawing or unfast- 
ened sample or sub-assembly 
of your product. We will 
gladly analyze your fastening 
needs, recommend the type of 
rivet and Chicago Automatic 
Rivet-Setter to do the job best, 
and submit estimated preg 
tion rates. No charge 6 
obligation. 


Model 121 Chicago Automatic Rivet-Setter 59 
















CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters ¢ Tubular and Split Rivets in all Rivet Metals. 
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or wide coarse 
Carries 1500" Warts A.C. 








THERMOSTAT 


Re. sensitive heat .control for electric couenane and 


equipment. t, dependable. Entirely encl x 
Size 3” x 1” x ¥%”. Adaptable to narrow fine adjustments 
adjustments, within 100° F. and 600° F. 


Write for descriptive bulletin 


GENERAL THERMOSTAT CORP. 1039 Webster Ave.. New York 56, N.Y. 


HIGHEST QUALITY 
FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Piant: Brantford, Ont. 





ELECTRICAL MANUFACTURING 

















In addition to supplying GIBSILOY contacts 
of various materials and forms, we make COM- 
PLETE contact assemblies and sub-assemblies. 
Many electrical manufacturers take advantage 
of the convenience and economy of this service. 
Gibsiloy Contact Assemblies are furnished with 
contact supports supplied either by ourselves or 
by customers. Consult Gibson for the most effi- 
cient and economical solution to your contact 
problem. 


J 4 ys P 
{EO facluired by 


OEE Madan me ay Te 





8349 Frankstown Ave., Pittsburgh 21, Pa. 


MINIATURE 
BALL BEARINGS 



















(S) _mor nes 
MM UY. 






RADIAL TYPES 
DOWN TO 3 um OD, 


Over 200 different numbers of which 


O.D. have ball retainers. 
Write for your copy of Catalog No. 5 which con- 
tains full technical data, prices and quan- 


tity discounts. 


a LANDIS & GYR INC. 
SHOWN [We se ce ame: 
ABOVE 


JUNE 1946 






a few are shown above in actual sizes | 


All R.M.B. Miniature Ba. Searings above 1/42 mm | 





Photo by U.S. Auto ee 
tor Co., Inc., Brooklyn, N 


You get OUT of your 
product exactly what 


you PUT INTO IT! 


avi performance and long life are the two 
things every manufacturer aims to get out of 
his product, to retain customer-popularity against 
ever growing competition. 


Where inferior materials are used, product fail- 
ure results. You get OUT of your product exactly 
what YOU PUT INTO IT! 


Nowhere is this more forcefully demonstrated 
than in Glaser Solders and Fluxes. Through peace 
and war, for over twenty-four years, they have 
withstood the severest service tests. 


This explains the steady trend toward Glaser 
Plastic Solder for Radio, Radar, fine electrical 
instruments, and Electronics in general. Tech- 
nicians in these fields have learned that Glaser 
“quality” products are dependable. 


Put Glaser Solder into your product for the 
“sustained performance” that safeguards your 
prestige. 


Glaser Rosin Core Solders ex- 
ceed Government specifications 
in purity, and are guaranteed to 
meet A.S.T.M. Class A speci- 
fications for solder. 


OTHER GLASER PRODUCTS 
Silver Brazing Solder and Flux; Fluxes 
for every purpose; Lead Products of 
every description; Lead Lining of acid 
and plating tanks. 

Consult our Engineering De 
partment on your soldering 
and flux problems. 


GLASER LEAD CO., INC. 


31 Wyckoff Avenue, Brooklyn 27, N. Y. 





OUR 24th YEAR OF DEPENDABLE SERVICE TO AMERICAN INDUSTRIES 


* 
8 












) 


QS 
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We have gone a long way in solenoid engineering, since the originators thumbed 
their Greek lexicons for a name, and decided that solenoids were “like a pipe”. 
Foremost examples of solenoids for today’s requirements are 


AC and DC types. Standard 134" x 
13g” up. Strokes from 56” to 114” 
delivering up to 35 Ibs. at end of 
stroke. All sizes designed for constant or intermittent 


duty, any commercial voltage. 
TWO LARGE PLANTS—MORE THAN 30 YEARS EXPERIENCE 


Send blueprints, specifications, or samples for 
Ask for Catalog. 


Thorough inspection and testing before delivery. 


Above: DWD No. 2861 Push-Pull, and prompt estimate on any quantity large or small. 
No. 2923 Push Types, new improved 
D.W.D. solenoids. Lominated steel 
frames. Phosphor bronze plunger guides. 
Cadmium plated. Impregnated cloth- 


AC or DC. Any voltage, 


Also Coils, Coil Assemblies, Transformers. Coil windings for motors, magnets, generators, relays, etc. 


DEAN W. DAVIS & CO. 


Precision Made 
taped coils. 





and 25 to 60 cycles. Bulletin on request. 








*% Intended for quality 
sound reproduction— 


broadcasting, recording, 


public-address systems, 
etc. Eliminate distortion 
arising from mismatch- 
ing of impedances. Avail- 
able in “L" and “T” pads. 
Rated at 2.5 watts maxi- 
mum power dissipation. 
Continuous range from 


Factories in Chicago and Kentland 
1006 FIRST ST.» 


(TEE: aa ate 


Electrical Purpose 





KENTLAND, INDIANA 





0.5 to 30 db. attenuation 
in 90% of rotation, attain- 
ing infinity attenuation 
in last 10%. 

Used at either source 
or load. Widely used as 
mixers, faders, individual 
or multiple speaker con- 
trols, etc.Standard values 
stocked by Clarostat 
jobbers. 


* Write for Literature... 


a TTA RTM 
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285-7 N. 6th St., Brooklyn, N.Y 





4. WAYS TO END ALL CORD 






PNET 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up te 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All, 
types Reg. U. S. Pat. Off. 
















CLICK-ON 






ie tia: e de pee a 

WIRE BINDING => - 
SLEEVES—Preventing fray- {| —* 
ing of cord ends, these 
specially-treated rubber 
tubes are available in five : gees 
sizes to fit wires to .790 a 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE 






TODAY! 





| LITERATURE 


PASSAIC, NEW JERSEY 


ELECTRICAL MANUFACTURING 











WHEN IT’S 








EMC No. 10 
1/22 to 1/13 H.P. 
Dimensions: 
2-5/16" Dia. 
by 3-7/8" Long, 
incl. rotor shoft. 





ALLOY BRAZING RINGS 


Preplaced brazing rings speed production, assures uniform dis- 
tribution of alloy throughout the joint, controls alloy consumption, 
makes possible a definite non-variable cost per joint. You can 
predetermine time and cost of operation. We manufacture 
brazing rings and other shapes to meet your particular require- 
ments from EASY-FLO, SIL-FOS, COPPER, PHOS COPPER, SOFT 
SOLDER and ALUMINUM; also springs, washers, stampings and 
special shapes. Speedy delivery and interesting prices. Tell us 
your requirements, stating shape, size and quantity. Send sample 
parts to be joined if practical. 


PN USA a 11 <cMRLol TU D7 EY ites Re 
52-60 Dickerson St. » HUmboldt 2-3445 + Newark 4, New Jersey e 
No. 10 Fractional 
“TOOL-UP” FOR Greater Production- H. Z Cle ee 
Increased Profits with a rs 
ees | | Sn Sacer a cneeanaet ice same 


considerations, you'll be: playing safe with an E.M.C. 
WIRE STRIPPER Motor No. 10. Because it is completely enclosed, it is 


the ideai installation wherever fire or explosion risk de- 

































With rugged construction, 


precision adjustments and mands the utmost in safety precautions. Likewise, where 

machine tool accuracy} | abrasive dust, corrosive fumes, or other difficult oper- 

Speedcrafts have been ating conditions prevail, the E.M.C. No. 10 is completely 

acetal a dependable. Wide temperature extremes — -40° to 

secutive years. +150° — have no effect, your E.M.C. No. 10 Motor 
Write for complete information—sending wire samples—no obligation. operates with unvarying efficiency. 


WIRE STRIPPER CO.,  272.cciena? One 


Note These Features of DESIGNED FOR: 


the E.M.C. No. 10 Motor: 





TOTALLY ENCLOSED INTERMITTENT 
PRECISION BUILT DUTY OR 
BALL BEARINGS 

THROUGHOUT CONTINUOUS 
DYNAMICALLY BALANCED DUTY AT 
GOVERNMENT APPROVED 

FOR AIRCRAFT LOW H.P. 
VOLTAGES FROM 6 TO 115 REQUIREMENTS 


D.C. ONLY 





Larger gauge, or more wire small gouge 







in same winding area. No insulation strip 


Le ELECTRIC MOTOR 
CORPORATION 


Division Howard Industries, Inc. 
Racine, Wisconsin 


necessary. Vulcanized flanges. Swaged lock- 
| 
ing tube ends. Spirally wound, maximum | 


One-piece Bobbin strength, lightest weight. Send for sample soepyten | 


for speaker to your specifications 


voice coils 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes 
2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
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300 Series Paragon Time Switches are well known. 
By the tens’of thousands . . . installed in every state and 
abroad .. . they have made friends through dependable 
performance... have done it for over twenty years. At- 
tractively priced. Widely advertised. 


MOTORED 


OPERATING 
ADVANTAGES 


Self - starting 
synchronous 
operation. 


= Complete self- 

oiling _lubri- 
cation by patented 
capillary oiling sys- 
tem. 


3 Years of con- 

tinuous, un- 
interrupted opera- 
tion. 


Practically in- 
stantaneous 
self-starting at full 
rated load .. . and 
other advantages. 





“Mr. TOPS" 


Paragon 


Symbol of 
Top Quality 





They reduce costs and save 
valuable man hours through 
their “Stop Watch” accuracy in 
controlling ON and OFF time 
operations on signs, commercial 
lights, ‘attic fans, stokers, oil 
burners, blowers, pumps, valves, 
motors, etc. 

Now include many improve- 
ments, one of which is the Tele- 
chron motor. Easy to install and 
set. Requires practically no serv- 
ice. Positively not affected by 
dust. Highest type of design and 
construction. Offered by progres- 
sive supply jobbers at generous 
trade discount. Write for Com- 
plete Catalog: 


PARAGON ELECTRIC COMPANY 
1642 TWELFTH STREET 
TWO RIVERS, WISCONSIN 


0) ¢ ee 


wIiscONsiIN 
SINCE 1905 











FLEXIBILITY 


_ FLEXO, is once again lead- 
ing the way in the production 
of high quality copper wire 
and cable. 


















Their new expansion program 
now enab'es greater quantities 
of uninsulated bare or tinned 
copper cable and braid, together 
with bunched or stranded copper 
wire, uninsulated bare, or tinned 
single strand wire. 


Write for catalog, price list and 
additional information concerning 
your particular needs. 


FLEXO WIRE 


70 W. First St., Oswego, N. Y. 









DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 






















simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 










DONT CUESS! USE STICHT UNIVERSAL 
<9 208 HAND TACHOMETERS 


CENTRIFUGAL TYPE 
5 RANGES IN ONE INSTRUMENT 
CATALOG No. 46 
30— 120 RPM 120— 480 RPM 
100— 400 RPM 400— 1600 RPM 
300— 1200 RPM =: 1200— 4800 RPM 
1000— 4000 RPM  4000— 16,000 RPM 
3000-12000 RPM ——12,000—-48,000 RPM 


CATALOG Ne. 303 


FOR DETAILS WRITE FOR BULLETIN NO. 750. 


HERMAN H. STICHT CO., INC 


ELECTRICAL MANUFACTURING 





5 STANDARD AND SPECIAL 
Type . . . Every Material 
ry Purpose . . . Every Finish 
22,000 SETS OF DIES 


Blotking .. . Forming. .. Drawing . 
- Let us quote on n your requires: 


WROUGHT WASHER MFG. CO. Zce!sZez" 


Producer of Washers 
— seure BAY STREET # MILWAUKEE Zs weeeerser 


eo ripe eS Ter ia ae ae Hon 


Nn in lg te 


YOU DON’T HAVE TO CODDLE 
—— INSTRUMENTS 


LOW PRICED 
CUT} 


ACCURATE 
FIO Maa Ni asl 
CASE OF MISUSE 
Shallcross Test Instruments are built 


for hard, frequent use on any job — 
for production line, field, school or 


laboratory service. No need to worry 
about how or by whom they are 
used. They're rugged and depend- 
able. In case of misuse, repairs are 
usually made locally. 

These instruments are accurate 
for every commercial and most lab- 
oratory needs. Available in types, 


We have complete facilities for the manufacture 
of many different components such as terminal 
boards, resistor boards, banana plug assemblies, 
coil forms, signal indicators and dialites. 


DIALITES 


®@ tough molded shell 
®@ rigidly anchored to bracket 


BRIDGES — RESISTANCE = ies and ranges for every testing 


STANDARDS + FAULT = .c¢q— at prices to make their reg- 
LOCATION BRIDGES + DECADE == ajar use practical. 


POTENTIOMETERS + HIGH- Write for engineering bulletins 
VOLTAGE TEST EQUIPMENT, etc. on any type. 


SHALLCROSS MANUFACTURING COMPANY 
Dept. EM-66 Jackson & Pusey Aves., Collingdale, Pa. 


ater eae ean 
aT a TAN AKRA-OHM Resistors « Precision 


Switches e Electronic Engineering 


@ leads securely soldered 
@ high dielectric strength 


@ unlimited mounting bracket 
‘possibilities 


TERMINAL STRIPS 


Available in many types 
of brackets and lugs. 


5324 RAVENSWOOD AVE, 
CHICAGO 40, ILLINOIS. 
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? FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 






Te fey 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 


As easy to operate 


handles. When the pressure is released, 
the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 


er a 











COLONIAL 
WIRE! STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 


‘the Colonial strips clockwise or counter- 


clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 





SEND FOR CIRCULARS 
































movement. 


PYRAMID PRODUCTS COMPANY 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 


This is What Happens 
When a WELD-BILT Hydraulic 
Lift Truck Strikes a BUMP 


Only ONE pene 


Leaves the Floor 


. . . While on MOST Lift Trucks 
BOTH Front or Back Wheels Go 
Up — Tilting Load, or Making 

Steering Difficult | 


WELD-BILT TOGGLE ACTION FRONT 
AXLE PREVENTS THIS 


— Keeps Truck Level as Front Wheels Absorb Platform Tilt 
Without Strain on Front Steering Spindle . . . Avoiding 
Damage from Jar or Vibration — Floor Wear and Tear — 


Makes Trucking Easier, Faster. 
Portable Elevators | 


-wRs it” 
“Weld Bilt 2&4 Wheel Trucks 


HEAVY DUTY at s 
HYDRAULIC LIFT TRUCKS Tiering Machines 
— Built in Capacities of from : 
6,000 to 10,000 Ibs. Narrow Hydraulic 
and wide models. Lift Trucks 
Barrel 


Trucks & Racks 









Complete Descriptive Folder of WELD-BILT Handling 





Equipment sent upon reavest. | 


WEST BEND EQUIPMENT CORP. 


i> 3 ie) ) oP 
MATERIALS HANDLING ENGINEERS 


223 WATER ST 
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ders attest to its superiority. 


e merits of a Pyramid Wire Stripo 





han 





in your own shop on your own work. Send 
s your wire samples and specifications so 
that we may accurately gauge your needs 


before shipping machine and instructions 





MINIATURE A. C. RELAYS 
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SIZE: 1%" x 13%" x }” 
TYPE MR-11* 


“SAMPLE 110 VOLT A. C. RELAY ...... $1.59 


WRITE — WIRE — PHONE 
STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 


Ut SHAAN NE MENENDEZ NEC NEIDC ATID ETD EEC EDEN EEE 


we eT 
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“CHOICE OF 
MACHINE BUILDERS 


Because of these features: 
e@ Complete freedom from bearing failures. 
@ Positive, automatic lubrication always. 
e@ Less maintenance and repair costs. 
© Safety against fire and accidents. 


There’s a style for every application. 
WRITE FOR CATALOG 


TUTTO 
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TRICO FUSE MFG. CO 


Milwaukee 


ELECTRICAL MANUFACTURING 











AS FINE AS 
iT | 


DIAMETER 


iis Wh re 


ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 

ALLOY “CC”: Nominally 60% 
Nickel, 15% Chromium, balance 
Iron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 

ALLOY ‘45”: 55% Copper, 45% 


the (. 0. JELLIFF 


MFG. CORP. 
48 Pequot Road 


Nickel, with constant resistance 
over wide range of temperatures. 
Specific resistance 294 Ohms/ 
C.M.F.; temperature coefficient 
0.00002 Ohms per deg. F.; 32 - 212 
deg. Used in winding of precision 
resistors, rheostats, and electrical 
measuring devices. 
KANTHAL: Exclusive manufactur- 
ers and distributors of KANTHAL 
wire. An alloy containing Iron, 
Chromium, Aluminum and Cobalt 
. « for operating temperatures 
between 2100° and 2462° F. 
Three grades, A-1, AS, DS: re- 
sistivity 872, 837, 812 Ohms/ 
C.M.F., respectively, at 68° F 


Seles 


Southport, Connecticut 


HERE x 
ARE * 
vs 


a 
ania 4 14 bi 
: KINDS OF 


STAR INSULATIONS 


Each With Individual Characteristics 


. THERMOLAIN 
A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal shock. 


LAVOLAIN 

A dense semi-steatite of 
high mechanical and di- 
electric strength. 


COMMERCIAL WHITE 


Most economical for use 
in most applications. 


4. YITROLAIN 
Strong, dense, non-porous, 
moisture proof. High di- 
electric strength. 


PORCE 


41 MUIRHEAD AVENUE 


5. No. 921 INSULATION 
Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


. NU BLAC 
Will not soil in assembly 
or use. Excellent for 
wiring devices or novelties. 


. HUMIDOLAIN 
A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 

. STEATITE 
Has a very low-loss fac- 
tor, making it well suited 
for radio and television 
equipment. 


OMPANY 


TRENTON, N. Jj. 


STAR PORCELAIN COMPANY, Ltd. 


49 MAIN ST. 


TORONTO 14, ONT. 
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NEW MODELS 
Available Now! 


“ATR_ 


QUALITY PRODUCTS 


BATTERY ELIMINATORS 
For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 


@ Operates the Equipment at Maximum Efficiency 


at All Times. 
@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


tite 

For Inverting D.C. to A.C. 

Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test ‘Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


Quality Products Since 1931 
alia LB U.S. 


| AMERICAN TELEVISION & RADIO CO. 


oe 








INVESTIGATE 
ai 


CONTROL BY "TIME-PERCENTAGE" 
\ 


MORE DEPENDABLE 
MORE ACCURATE 
MORE FLEXIBLE 


A typical example is the operation of electric ovens where 
time-percentage regulation of current input permits extreme- 
ly close control of temperature, eliminating the “lag” in- 
evitable with thermostatic devices. Same principle gives 
equally good results in regulating proportioned flow of 


materials or liquids and in many other operations. 


Easy to set, easy to read, and designed to harmonize with other stand- 
Hard instruments in group panel mountings. Graduations may be in 
) percentoge of time or directly translated to feet-per-minute, gallons- | 
' per-hour, degrees of temperature, etc., 


DISTINCTIVE FEATURES 


Simple, rugged and compact precision instruments de- 
signed to “take it’ day in and day out in busy plants. 


Adjustable from the front and while running. Dials clear 
and easy to read. Calibrations and ranges widely 
adaptable to specific process requirements. Timers will 
repeat within 0.25% of any given setting. Specially de- 
signed motors and operating switch mechanisms rated 
for continuous service and completely enclosed in dust 
proof bakelite housing. One of many Cramer Time Con- 
trol Devices ready to help you eliminate costly weak 
links in the chain of production control. Our broad 
experience in this field may be very helpful to you. Write 


us your needs . . . ask for our literature, NOW. 


THE R. W. CRAMER COMPANY, INC. 


River Street Centerbrook, Conn. 





A PART OF THE 
CRAMER LINE 


~ 
440° 








a 
& SPECIALISTS IN TIME - 
AS A FACTOR OF CONTROL | 
INTERVAL DELAY CYCLE IMPULSE PERCENTAGE | 
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NATIONAL RETAINING 
RINGS DO ANOTHER 





This fine Nicopress Tool for com 
pressing sleeves shows still an- 
other wise use of retaining rings. 


These efficient yet inexpen- 
sive artificial shoulders save 
money as well as metal. 


Many new uses were found 
on war jobs, and an almost end- 
less number of uses are increas- 
ing the peace time demand. 


Every metal product and 
every machine should be ex- 
amined to see where shoulders 
and collars can be re-designed 
to effect great savings by the 
use of retaining rings. 

It's expensive to hold a mech- 
anism in place with unnecessar- 
ily big shoulders or collars,—or 
to temporize with smait cotter ° 
pins, etc. 

Let us show you how steel re- 
taining rings can do a thorough- 
ly efficient job for you,—saving 
you time, money and metal. 

Our booklets describe many 
types. Write today. 


THE NATIONAL LOCK WASHER COMPANY 


CE ae est] Milwaukee 2, Wisconsin 





ELECTRICAL MANUFACTURING 
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AT EF 


Single Phase 
Polyphase 
* 


Direct Current 


ORE than 50 years in the production 
of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 






















THE Doorloss. AAA UT LO) 


WARREN, OHIO 












PLASTIC INSULATOR 
COMPANY, INC. 


MOLDED AND FABRICATED PARTS—ASSEMBLIES 


Meeting Electrical and Electronic Manufacturing Requirements 
with Composites of Diverse Materials and Techniques. 


Product Quality Control is in the Insulation 


SPECIFICATION CERAMICS AND PLASTICS 


PLASTIC INSULATOR COMPANY, INC. 
369 Lexington Ave., New York 17, N. Y. @ AShland 4-6137 


“TAB” That's A Buy 


AUTOSYN .BENDIX 


Brand new gov't sealed and in- 
spected, packed in overseas cans 
synchro-transmitters A.C. 115 V. 
60 cy. operation. Type — Heavy 
duty continuous operation. — High 
torque 46 oz.’ — 105°. Precision 
accuracy made for gun fire control, 
cost v’'t $90. Wt. each 5 Ibs. 
“TAB” SPECIAL Two FOR $18.00. 


RELAY Ward Leonard 105 SPST 115V60CY 20 Amp cts 





<peghnke tues $1.90 
Cutler Hammer 115V60CY Relay N6I9-4PST-25 amp (LP$40).......... 7.95 
MICRO-switch leaf type R-RL 125ViIOA SPNO 3 for...............555. 1.00 
RELAY sensitive W.E. 3500 ohms SPDT 5 amp CTS.................. -97 
RELAY sensitive Sigma 5AH 200 Ohms 3.5 ma SPDT................ 2.25 
AC Voltmeter NA33 Westinghouse 150V Bakelite Case 2/2” RD..... . 2.95 
Lacing Cord gov't insp. No. 6 Treated Mildew Rest. per Ib. vee 65, 
G.E. Start-Stop switch CR2940-8230547-G3 @ 79 Gl.............-45- -89 


! 
Allen Bradley momentary h’vy duty push button 25 amp. SNONC...... 79 
$| Min. orders FOB, N.Y.C. Add Postage all orders and- 
25%, deposit. WHitehall 3-3557. Send for catalog 300. 
Don’t wait, rush orders as quantities are limited. 


‘TAB’, Dept. EM6 
Six Church Street, New York 6, N. Y. 




















ON HAND 


A QUANTITY OF CABLE 


14-2—Type $ 
12-3—Type $ 












We can make up cord sets with the above wire in any 


lengths. Send us your prints. We will give you prompt 
service. 

















We also make all types of cord sets and cables. 
Your special is our SPECIALTY! 








NOTICE: OUR NEW ADDRESS 


We have just moved into our own new, larger quarters to 
better serve the industry. Come in and see our complete 
stock of electrical insulated wire and cord sets for radios 
and appliances. 


COLUMBIA WIRE & SUPPLY CO. 


5738 ELSTON AVE., CHICAGO 30, ILLINOIS 























EMP PERMANENT MOLD 
ALUMINUM CASTINGS 
PROVEN I EXACTING 
CONDITIONS OF WAR 


Waser severe com- | 


bat flying conditions 
where sudden ex- 
treme changes in, 
temperatures are ex- 
perienced, the per- 
manent and semi-permanent mold aluminum 
alloy castings made by the Eastern Metal Products 
Co. are still giving 100% satisfaction in peacetime 
usage. These castings include such parts as wing 
tips, gun mounts, oil pump and air injector hous- 
ings. Here are some of the reasons why EMP cast- 
ings give dependable service: 


Hydraulic Housing 












e An engineering department to help solve 
casting problems. The long experience of skilled 
technicians is available to customers. 


¢ A modern foun- 
dry fully equipped 
with the latest type 
of casting facilities. 


e X-ray, physical, 
chemical and metal- 
lurgical control of all 
production to pro- 
duce the kind of cast- 
ings specified . . . the kind of castings that are 
made to close tolerances and require only a mini- 
mum of machining. 

EMP’s reputation for delivering on promised 
dates and a competitive price are additional points 
to consider in establishing your source of supply. 

Our recent plant expansion permits us to offer 
this all-inclusive service to a few more customers. 
We'll be glad to offer engineering suggestions and 
quotations on your requirements. Send us sample, 
sketch or blueprint of your product. 


Airplane Wing Tip 
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INDUSTRIAL DIVISION 


ASTERN Mera a RODUCTS Co. 
4 DEPOT SQUARE 
TUCKAHOE 7, NEW YORK 
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OpporrunitTizEs 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 


| 1250 Avenue of the Americas, New York 20, N. Y. 


A MAN WHO CAN INCREASE YOUR 
PROFITS MARGIN 


Over 20 years experience in Sales, Purchases, Production, 

Credits in Copper Wires, Electrical and Radio Materials to ~ 
Jobbers, Industrials and Utilities. Will plan and build 

Domestic and Export distribution for manufacturer. Traveled 

and sold U. S. and Latin America. Available now. Locate 

anywhere. Box M-42. 





SALES ENGINEERING REPRESENTATIVE 


Manufacturers: Professional engineer will represent you to 
industry in New England and New York. Give your customers 
prompt application and production design recommendations 
for the best use of your products: electrical or mechanical 
components, materials, manufacturing equipment. Sound 
experience and contacts in electrical and consumer products 
manufacturing, and in the consulting design field. Arrange- 
ments to suit your requirements. Box J-43. 


SALES ORGANIZATION 


Open for new items by Manufacturers in the Electrical field 
or Manufacturers new in this field who desire to distribute 
through the Electrical Wholesalers in the Metropolitan 
N. Y. C. District. Box J-46. 


MANUFACTURERS! 


Manufacturing and selling rights available royalty basis 
unique electrical massage apparatus, developed and manu- 
factured by well known consulting engineer. Protected by 
two patents trademark. Successfully marketed, instant 
public appeal. Bakelite moulds available. Box J-47. 


FACTORY MANAGER 


Thoroughly experienced in quantity production of ‘small 
electro mechanical articles. Must have good production 
experience background covering equipment, machinery prob- 
lems, tooling, plant layout,.etc. Thorough knowledge plant 
operating systems, scheduling methods. Excellent position 
for right man who must be a hard worker and leader. The 
man we want may now be employed as factory manager, 
assistant factory manager or superintendent in this field and 
ready for more responsibility. Plant located Newark, N. J. 
Replies held in strict confidence. Gunn-Mears Box 348, 
Times Bldg., New York, N. Y. 
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Paper-Insulated Coils Wound with Extreme 
Accuracy... Automatically ...At Lower Costs 


.-.in Stick Form 


for Oil Burners... 


These shell type, flange-mount 
electric motors are specially 
designed for oil burner blower 


application. 


This is just one of the many 
fields served by Elekraft. 


Elekraft can solve your electric Round or rectangular coils are wound on the ~ 
Universal No. 104 Winding Machine — in stick form 

motor problemst —up to 414” diameter—at speeds up to 2500 R.P.M. 
As many as 14 coils can be wound at once. 

Paper is injected automatically and without re- 
ducing winding speed, and the lengths are gradually 
increased on successive layers so that the amount 
of overlap is uniform at all diameters. End-turns of 
each layer are kept strictly in the same plane, elim- 
inating danger of damage during cutting-apart of 
completed coils. 

FEATURES 

@ New Wire-Spool Unrollers insure uniform ten- 
sion and keep rejected coils at a minimum; also 
provide means for quick ‘‘change-over” 

@ Sensitive counting mechanism stops machine at 
completion of coil 

e@ Supplementary arbor and special arbor-support 
facilitate transfer of wire turns at end of completed 
coil stick 

@ Adjustable traverse mechanism eliminates extra 


Cross-wound coils (lattice-type) — Bul- 
letin 84 


Layer-wound coils, cotton-insulated or 
non-insulated — Bulletins 96-103 


Gutter-wound coils, for heavy duty — 
Bulletin 98 


Spool-wound coils, without insulation 
between layers — Bulletin 102 


Paper-insulated coils (up to 28 at once) 


— Bulletin 105 
23-5-66 


Dept. E 


SLEAKRAFT wawuractunine co TTS MLO Coe tas A 


8 ACKERMAN AVENUE, CLIFTON, N. J. P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


JUNE 1946 





FOR VHF CIRCUITS 
YOU WANT THIS 
RESISTOR... 





Ward Leonard Non-Inductive Bulletin 21 
Resistors were designed especially to meet 
the exacting requirement of high-frequency 
applications. The unique design of the Ward 
Leonard Refractory accurately fixes the 
points at which the Ayrton Perry Windings 
cross. This reduces inductance and distrib- 
uted capacitance to an absolute minimum. 
Bulletin 21 Resistors are Vitrohm Resistors 








with the desirable characteristics of all 
Ward Leonard Vitrohm Resistors. 


* * * »* 


Available in a wide range of sizes and 

resistance values, with ferrule or tab termi- 

nals. For further information see Bulletin 21. 
Write for Bulletin 21 today 


RELAYS + RESISTORS + RHEOSTATS 


Electric control ~ devices since 1892 


WARD LEONARD ELECTRIC COMPANY ' 
34 SOUTH STREET, MOUNT VERNON, N.Y. © OFFICES IN PRINCIPAL CITIES 
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MING PROBLEMS 


For more than 17 years, A.W. HAYDON has beea 
designing and building timing devices for almost 





every conceivable industrial need. 
There is no substitute for such experience. 


If you have a problem involving small gearing im 
relation with electrical and mechanical components, we 
would welcome an opportunity to help you solve it. 


“A. W-HIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 







Custom Design ond Manufacture of Electrical Devices 


ELECTRICAL MANUFACTURING 
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ae sil usual moisture or dirt conditions by . H 
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EXTRA PROTECTION OUTSIDE 


The cast iron frame and end shields are so constructed that 
the internal working parts of the motor are fully protected 
from falling dirt or dripping liquids. 





1/10 TO 100 HORSEPOWER ‘ 


a. ae 





ot 


— 


THE MASTER ELECTRIC COMPANY «+ DAYTON, OHIO 
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e—VT ws é The rotor of every Master Motor is dynamically balanced 
_ ats ee y to eliminate noise and destructive wear due to vibration 
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SPECIALIZED MOTORS FOR JET 


In Westinghouse Specialized Motors the dimensions, 
frames, mountings and performance are all standardized 
according to use . . . specialized for their particular jobs . . . 
following industry standards . . . and incorporating the 
same high quality and performance which identifies 
Westinghouse Fractional Horsepower Motors. 
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AND CLOSE-COUPLED PUMPS, 


for instance 





Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


oslo ee 





If you’re a manufacturer of jet 
and close-coupled pumps, you'll find a Westinghouse 
Specialized Motor designed to fit the particular needs of 
your products. 


There are two different motor constructions available. 
One is the rigid foot design where the pump is mounted 
horizontally on the motor. In the second, the round frame 
motor without feet is end-mounted to the pump for vertical 
or horizontal operation. 


These motors are also suitable for various other motor- 
driven devices requiring the same mechanical and electrical 
characteristics where it is advantageous to mount the driven 
apparatus directly to the motor. 


If you manufacture these pumps—or any of the products 
listed above—ask your Westinghouse representative about 
your Specialized Motors, or write for details to Westmghouse 
Electric Corporation, Lima, Ohio. J-03248 
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